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Abstract 
Background and significance 
Falls have long been recognised as the leading cause of unintentional injury, 
particularly in adults aged 65 years and older. However, a limited number of studies 
have focused on middle-aged adults (i.e., 40–64 years), in particular the factors 
leading to a fall, the circumstances surrounding a fall, and the consequences after a 
fall. Currently, middle-aged adults comprise the largest cohort in the population. 
With the ageing population and the corresponding increase in health expenditure, it 
is anticipated that falls and fall injuries will rise dramatically and place a heavy 
burden on health system. To date, the majority of studies examining the 
characteristics of injurious falls have occurred in hospital admission settings. 
However, few studies have examined the characteristics of falls and injuries in an 
emergency department (ED) setting, particularly among a middle-aged population.  
Aim 
The aim of this doctoral research was to examine the characteristics of falls, 
namely the determinants (i.e., risk factors, risk perception, and fall prevention 
knowledge), the circumstances, and the outcomes of a fall among middle-aged 
adults who had a fall and presented to an emergency department for treatment. 
Haddon’s matrix was used as a theoretical framework to understand the contributing 
factors leading to a fall event, during a fall event, and after a fall event among this 
age group.  
Methods 
Two major studies were undertaken in this research. To achieve the aim, this 
research used a combination of ED-based injury surveillance data, self-reported 
data, and medical records. Study 1 used ED-based injury surveillance data collected 
in 2010 from the Queensland Injury Surveillance Unit (QISU) to examine fall-related 
injuries among adults aged 40–64 years (n=2293). Study 1 involved a secondary 
data analysis to describe the injury circumstances of falls leading to ED 
presentations in middle-aged adults.   
Study 2 used self-reported data and ED medical records from participants who 
presented to an ED due to a fall. The study consisted of two sub-studies. Study 2a 
was a cross-sectional study that explored the relationship between demographic 
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characteristics and fall risk factors. Study 2a also explored the relationship between 
demographic characteristics and fall risk factors with injury severity outcomes. Face-
to-face or telephone surveys were conducted with 305 participants aged between 40 
and 64 years who had a fall and presented to one of three selected EDs in South 
East Queensland between July 2013 and March 2014.  Study 2b was a prospective 
study that followed-up the participants to examine the health and behavioural 
outcomes of a fall, and the change in their risk perception of falls and fall prevention 
knowledge three months after the fall.  
Results 
The findings of Study 1 revealed that falls represented approximately 24% of 
QISU injury presentations among middle-aged adults. The findings from ED-based 
surveillance data informed the circumstances at time of a fall. More middle-aged 
women than middle-aged men had a slip or trip while engaging in daily living 
activities. Conversely, more middle-aged men fell from a metre or higher while 
engaging in leisure or work activities. The most common objects associated with a 
fall for middle-aged adults were stairs or steps (n=243, 10.9%). Additionally, home 
(n=1161, 51%) was the most common location for fall injuries for middle-aged 
adults. The most common area associated with fall-related injury for middle-aged 
adults within a home was stairs (n=188, 16.2%). 
Findings of Study 2a informed the identification of the determinants leading to 
a fall. Older age was associated with the risk factor ‘poor physical functioning’ (OR 
1.05, 95%CI 1.003 – 1.09, p=0.04). Moreover, middle-aged women were more likely 
than men to report a previous history of falls (OR 2.10, 95%CI 1.24 – 3.58, 
p=0.006), and a feeling of losing balance or dizziness (OR 2.12, 95%CI 1.17 – 3.84, 
p=0.01). Conversely, middle-aged women were less likely than men to consume five 
or more alcoholic drinks six hours prior to injury (OR 0.39, 95%CI 0.16 – 0.92, 
p=0.03), and three or more alcoholic drinks on a daily basis (OR 0.35, 95%CI 0.20 – 
0.61, p<0.001).  
The findings of Study 2b informed the identification of the outcomes of a fall. 
The results demonstrated that middle-aged women were more likely than middle-
aged men to report a deterioration in physical functioning (OR 2.55, 95%CI 1.39 – 
4.67, p=0.002) and a fear of falling (OR 4.61 95%CI 2.51 – 8.44, p=<0.001) three 
months after a fall. On the other hand, a higher proportion of middle-aged men than 
middle-aged women did not consider themselves as at risk of a subsequent fall 
three months after a fall (z=2.19, p=0.03).  
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This doctoral research adds novel contributions in uncovering highly efficient 
and effective ways to identify fall cases in an ED-based injury surveillance database. 
These approaches enable accurate description of the characteristics of injurious 
falls among middle-aged adults who require ED treatment. The research also 
contributes to advancing knowledge in understanding the determinants leading to a 
fall, the circumstances at the time of a fall, and the outcomes after a fall in the 
middle-aged group. The findings highlight the value of utilising a combination of ED 
injury surveillance data, self-reported data, and medical records in examining the 
characteristics surrounding falls in this age group. Haddon’s matrix was found to 
provide valuable information necessary to understand the contributing factors at 
different stages of a fall event in the middle-aged group.  
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Chapter 1: Introduction 
 INTRODUCTION 1.1
Falls are recognised as a major public health issue. Falls can cause significant 
injuries, disabilities, and even deaths (Kool, Ameratunga, Hazell, & Ng, 2010; Kool, 
Ameratunga, Robinson, & Jackson, 2007; Lang, Dallow, Harvey, Pollard, & Bellamy, 
2010; Mitchell, Curtis, Watson, & Nau, 2010), affecting not only the individual, but 
also the community more broadly. Existing studies have focused extensively on falls 
in children and the elderly. However, middle-aged adults are a neglected group and 
studies on falls for this age group are scarce. Middle-aged adults provide financial 
and caring support to their families and are also an important part of the labour force 
to society. The impact of a fall can be detrimental to the individual, family, and 
society if this group sustain fall injuries that prevent them from working and providing 
caring support. It is therefore vital to examine falls and the related injuries among 
this age group in order to understand the characteristics and the extent to which falls 
could affect this age group. To improve the understanding of falls in middle-aged 
adults, this research addressed this gap by examining the determinants, 
circumstances, and consequences of falls for this age group. Doing so could 
improve the knowledge of falls among middle-aged adults, which may assist in 
informing potential preventive strategies and initiatives targeted at this age group. 
Chapter 1 first provides an overview of falls and fall related injuries in Australia 
and worldwide, and the rationale for examining falls in middle-aged adults.  The 
chapter then describes the research context and defines the research aim, research 
questions, and the corresponding hypotheses. The significance and definitions of 
terms used for this research are then described. Finally, this chapter outlines the 
remaining chapters of the thesis.  
1.1.1 OVERVIEW OF FALLS 
Falls represent a significant public health challenge (World Health 
Organisation, 2007), as falls often have health, work, economic, and social 
implications at individual and societal levels. Worldwide, falls rank second among 
leading causes of unintentional injury-related death, following motor vehicle injuries 
(Peden, McGee, & Sharma, 2002). In Australia, while a majority of falls are not fatal, 
falls are the leading cause of injury related hospitalisations and emergency 
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department (ED) presentations (Kreisfeld & Harrison, 2010; McKenna & Harrison, 
2012; Tovell, McKenna, Bradley, & Pointer, 2012; VISU: Clapperton, 2012). Falls 
are also the second leading cause of traumatic brain injury and spinal cord injury, 
after transport-related injuries (Cripps & Harrison, 2008).  
1.1.2 BURDEN OF FALLS  
The health impacts of falls on individuals can be substantial. While falls may 
not necessarily cause physical injuries, falls often result in reduced mobility, and a 
loss of functional independence and confidence (Ambrose, Paul, & Hausdorff, 
2013). A cohort study in New Zealand on adults aged 25-60 years admitted to 
hospital due to a fall, reported deterioration in general health and physical 
functioning, as well as limitations in activity due to a fear of falling (Williams, Kool, 
Robinson, & Ameratunga, 2012). Adults who restrict their activities because of a fear 
of falling could experience new falls (Mackenzie, Byles, & Higginbotham, 2002; 
Pighills, Torgerson, Sheldon, Drummond, & Bland, 2011). Moreover, a fear of falling 
can often cause further deterioration in functioning, social isolation, and depression 
(Ambrose et al., 2013).  
Falls also place a considerable burden on health care systems. Globally, falls 
contribute significantly to injury-related hospitalisations and death (Peden et al., 
2002). Worldwide, approximately 283,000 fatal cases were attributable to falls in 
2000 (Peden et al., 2002). In Australia, falls were the leading cause of injury-related 
hospitalisation (Bradley & Harrison, 2008; Tovell et al., 2012). There were 
approximately 161,147 hospitalised cases in 2009-10 (or age-standardised rate of 
685.3 per 100,000 population), representing about one-third of injury hospitalisation 
for that year (Tovell et al., 2012).    
The societal and economic costs associated with fall-related injuries are 
substantial, particularly in developed countries (Heinrich, Rapp, Rissmann, Becker, 
& Konig, 2010). The treatment costs associated with falls accounted for 0.85% - 
1.5% of the total health care expenditures in Australia, the United States, the United 
Kingdom, and other European countries (Heinrich et al., 2010). Among direct 
treatment costs in Australia, older adults had the highest cost, representing on 
average $5,048 per injured person (Watson & Ozanne-Smith, 1997). Apart from the 
direct cost, the indirect costs relating to reduced productivity due to hospitalisation, 
disability, and premature death place a significant burden on society. In Canada, 
falls accounted for approximately 19% of indirect costs of injury ($2 billion) 
(Parachute, 2015). The direct and indirect costs associated with fall-related injuries 
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highlight the need to reduce the burden of falls on both individuals and the 
healthcare system. 
1.1.3 FALLS IN MIDLIFE 
Previous literature on falls has focused extensively on children and older 
adults, as the incidence of falls is greatest in these age groups (Ambrose et al., 
2013; Khambalia et al., 2006; Moorin & Hendrie, 2008; Nyman, Ballinger, Phillips, & 
Newton, 2013; Sattin, 1992; Todd & Skelton, 2004). In contrast, little is known about 
falls in middle-aged adults. It is essential to fill the knowledge gap, as fall injuries 
among middle-aged adults can have significant ramifications, not only to their 
health, but also their work and family life (Talbot, Musiol, Witham, & Metter, 2005). A 
majority of middle-aged adults, also known as working-age adults, provide financial 
and caring support to their families (Australian Institute of Health and Welfare, 
2014). People in this age group are commonly referred to as the sandwich 
generation, as they are often providing financial support and care for their own 
children (or adult children), grandchildren, and ageing parents (Wassel & Cutler, 
2016; Wiemers & Bianchi, 2015). The consequences of a fall in this age group can 
be significant if they suffer an injury that prevents them from working, or undertaking 
their caring responsibilities. In Australia, adults with severe work-related injuries 
resulting in temporary incapacity required four weeks absence from work on 
average (Safe Work Australia, 2014). The absence from work could result in a loss 
of income and work productivity to the injured person and the employer. Thus, 
injuries can negatively impact on employment and societal roles among the working 
population. Therefore, it is critical to understand more about falls among the middle-
aged segment of the population.  
Addressing falls in middle-aged adults is critical given that populations in many 
countries, including Australia, are ageing (World Health Organisation, 2007). As a 
person ages, the physiological changes associated with ageing, such as loss of 
muscle strength, deterioration in eyesight, and slowing of reaction time increase the 
likelihood of falls (Kellogg International Workgroup on the Prevention of Falls by the 
Elderly, 1987; Kronfol, 2007).  
Women in their 40-50s who are in the period of menopause may experience 
physiological changes such as a reduction of oestrogen (Hoidrup, Sørensen, 
Grønbæk, & Schroll, 2003).  It is possible that hormonal changes may result in a 
loss of muscle strength, which is considered as risk factor for a fall (Hoidrup et al., 
2003). Another issue facing middle-aged adults is retirement, whether it is voluntary 
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or not. Retirement can result in a change in lifestyle among middle-aged adults. A 
cohort study of 288 healthy men aged 50-65 years in The Netherlands found that 
those who retired from jobs were more likely than those who remained in their jobs 
to experience an increase in weight and waist circumference that could be due to a 
lack of physical activity (Nooyens et al., 2005). Both physiological changes and 
lifestyle changes experienced in middle-aged adults may have important 
implications for the health of people in this age group. Thus, an ageing population 
means that the prevalence of falls and fall-related injuries increases with the growth 
of the older population (World Health Organisation, 2007). For instance, falls 
accounted for 35.6% of injury hospitalisations in all ages for 2004-05 in Australia, 
and the percentage increased to 38% in 2009-10 (Bradley & Harrison, 2008; Tovell 
et al., 2012). Physiologically, middle-aged adults are more physically capable than 
older-aged adults, which means that they have faster and better recovery rates from 
fall injuries (Marquez de la Plata et al., 2008). Hence, it may be efficient and feasible 
to target middle-aged adults for fall prevention before they reach older age, in order 
to reduce the potential impacts of falls in the future. 
Additionally, a number of health conditions and lifestyle behaviours common in 
older age begin to emerge in middle-aged adults. While middle-aged adults display 
several signs of ageing, including self-reported visual impairment (Horowitz, 
Brennan, & Reinhardt, 2005), loss of strength and balance (Kronfol, 2007; 
Sherrington & Ferreira, 2010), and higher incidence of chronic diseases (e.g., 
arthritis) (Talbot et al., 2005), it is during this period of the life span that they also 
reduce their level of physical activity and increase medication use (Talbot et al., 
2005). These health outcomes and behaviours are identified as fall risk factors in 
older age (Todd & Skelton, 2004). As such, it is crucial to examine the health and 
behaviours associated with falls among middle-aged adults in order to provide 
information that may inform strategies to prevent or reduce the risk of falls in later 
life. Doing so may prevent premature disability or long-term sequela from falls, and 
enable this population to enter older age as healthily as possible, with strategies to 
prevent falling in later life. Such an approach may assist in the reduction of injuries 
among middle-aged populations to minimise any future impacts on the health 
system.  
1.1.4 DETERMINANTS, CIRCUMSTANCES, AND CONSEQUENCES IN MIDLIFE 
To gain a better understanding of falls among middle-aged adults, it is crucial 
to examine the determinants, the circumstances, and the consequences of falls 
among this group. Prior studies on fall risk factors for middle-aged groups have only 
Chapter 1: Introduction 4 
  
examined particular, or a limited number of risk factors. For instance, one systematic 
review examined the association between alcohol use and falls among younger and 
middle-aged adults. The review indicated that alcohol use appears to be an 
important risk factor for these groups (Kool, Ameratunga, & Jackson, 2009). A 
previous case-control study found an increased risk of falls among younger and 
middle-aged adults who took multiple prescribed medications (Kool, Ameratunga, & 
Robinson, 2012). It is worth noting that these studies included younger adults from 
the age of 25 years, and hence the findings from these studies were not specific to 
middle-aged adults.  
Alcohol use and taking multiple medications have been identified in the 
literature as fall risk factors for middle-aged adults. However, it is not known whether 
other risk factors significant in older adults (e.g., insufficient physical activity and 
muscle weakness) are also important in middle-aged adults. As previously 
mentioned, several health outcomes, known as fall risk factors in older age, begin to 
appear in middle-aged adults. As such, it is essential to explore a number of fall risk 
factors in order to determine whether these risk factors also occur in middle-aged 
adults.   
Moreover, it is vital to explore the attitudes towards falls and fall prevention 
knowledge among middle-aged adults. As discussed previously, adults with a fear of 
falling can restrict their activities, which can further reduce their mobility and 
independence (Martin, Hart, Spector, Doyle, & Harari, 2005). Studies have also 
shown that adults with a perception of low fall risk tend to engage in behaviours that 
may increase the risk of a fall (Arnett, 1996; Lennon et al., 2009). Examining risk 
perceptions associated with falling can assist in understanding whether they will 
engage in risk taking behaviours. However, no previous study has examined these 
areas in middle-aged adults. 
Few studies have examined the health outcomes of falls in middle-aged 
adults. To date, one study has examined the long-term health of young and middle-
aged adults following hospital admission due to a fall at home (Williams et al., 2012). 
In Williams et al. (2012) study, long-term was defined as 15 months. The study 
showed a long-term reduction in self-reported general health and functioning in 
those whose fall required hospitalisation (Williams et al., 2012). Given that Williams 
et al. (2012) examined younger and middle-aged adults at the 15-month follow-up, it 
is noteworthy that the finding was not specific to middle-aged adults, nor did it reveal 
the short-term consequences of falls, say three months post fall. Investigating short-
term health consequences among middle-aged adults is critical, as a person can 
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suffer detrimental health consequences shortly after an injury. One longitudinal 
study examined the health outcomes of an injured person (i.e., aged 16-60 years) 
with a severe blunt head injury, as reported by their relatives at three, six, and 12 
months (McKinlay, Brooks, Bond, Martinage, & Marshall, 1981). The finding showed 
that a higher proportion of patients experienced health problems, such as slowness, 
tiredness, and poor memory at three months compared to six and 12 months 
(McKinlay et al., 1981).  
Previous studies have examined the circumstance of falls in middle-aged 
adults using hospital admission data. For instance, the Australian report on Hospital 
separations due to injury and poisoning 2005-2006 (Kreisfeld & Harrison, 2010) 
indicated that a majority of middle-aged adults admitted to hospital for a fall 
sustained a fracture to their forearm, ankle, or foot. However, it is noteworthy that 
the findings associated with fall circumstances were derived from hospital admission 
data, which likely only reflected severe injuries warranting hospital admission. 
Hence, there is a need to consider other data sources that capture a wide range of 
fall injuries in order to improve the understanding of fall circumstances among the 
middle-aged group. 
1.1.5 EMERGENCY DEPARTMENT (ED) SETTING IN EXAMINING INJURIOUS 
FALLS 
Numerous studies have used the ED setting to improve an understanding of 
injurious falls (Johansen, Dickens, Jones, Richmond, & Evans, 2010; Terrell, 
Weaver, Giles, & Ross, 2009), particularly in community-dwelling older adults (Bell, 
Talbot-Stern, & Hennessy, 2000; Carpenter, Scheatzle, D’Antonio, Ricci, & Coben, 
2009; Hill, Womer, Russell, Blackberry, & McGann, 2010; Russell, Hill, Blackberry, 
Day, & Dharmage, 2006; Stevens & Sogolow, 2005). The ED has a better capacity 
to capture a wider range of fall related injuries than the hospital admission setting, 
as the majority of fall-related ED presentations among adults do not result in 
hospitalisation (Swaminathan, Barker, & Black, 2011). For example, many people 
who present to an ED with a fracture do not require hospital admission: the majority 
are discharged home (Boufous, Finch, Close, Day, & Lord, 2007). Thus, data 
collected from EDs have the potential to inform a wide range of injury characteristics 
associated with falls. Given the limited knowledge of falls in middle-aged adults, the 
ED is therefore a useful setting to further the understanding of falls in middle-aged 
adults.  
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1.1.6 EXAMINING AGE/GENDER DIFFERENCES IN MIDLIFE 
In order to gain a better understanding of falls in middle-aged adults, it is vital 
to examine the influence of age and gender on the outcomes of interest. The 
literature shows that fall-related injuries rise dramatically with age (Clemson, Kendig, 
Mackenzie, & Browning, 2014). For instance, in 2005-06, the rate of fall injury in 
adults aged 65 years or over was 2.4 per 1000 persons, and the injury rate doubled 
to 4.1 per 1000 persons in adults aged 75 years or over (Australian Institute of 
Health and Welfare, 2010).  
Furthermore, falls are generally more common in women than in men 
(National Ageing Research Institute (NARI) and Council on the Ageing (COTA), 
2012). In the Australian report on hospitalised injuries due to falls during 2009-10, 
the age-standardised rate for men was 662 per 100,000 population compared to 684 
in women (Tovell et al., 2012). Among older adults aged 65 or over hospitalised for 
fall injuries, older women accounted for approximately 69% of the cases in 2009-10 
(Australian Institute of Health and Welfare, 2014). Thus, age and gender have been 
found to be important risk factors for falls in older populations; therefore, age and 
gender differences may also be important considerations when examining the 
characteristics of falls among those in their midlife years. Understanding age and 
gender differences (if any) is critical to identifying behaviours and situations that 
present a high risk of falls for the middle-aged group (Injury Surveillance Workgroup 
on Falls, 2006).   
Currently, it can be noted that age and gender are important factors 
contributing to falls in older adults, and that the literature on falls in midlife is limited 
and heavily weighted to studies of older adults. Hence, it was important to 
commence the examination of risk factors by studying age and gender factors for 
falls among the middle-aged group. This thesis therefore uses what is known in the 
literature about falls in older adults and applies these key factors to the middle-aged 
group, in order to assess if age and gender are also important factors in this age 
group. This thesis explores age and gender differences in the risk factors, 
circumstances, and consequences of falls among middle-aged adults. Hence, the 
demographic factors of age and gender are used consistently throughout this thesis. 
The doctoral findings will inform which groups, if any, need to be targeted for fall 
prevention interventions.   
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 THEORETICAL FRAMEWORK 1.2
The previous section discussed the prevalence and impacts of falls, the need 
to improve an understanding of fall injuries in middle-aged adults, and the benefits of 
using ED data to inform the understanding of falls. This doctoral research examined 
falls and fall-related injuries among middle-aged adults who presented to an ED in 
Queensland.  
In this research, Haddon’s matrix was used as a theoretical framework to 
understand the risk factors, injury circumstances, and outcomes of falls among 
middle-aged adults. Haddon’s matrix has been widely utilised in epidemiological 
research and prevention practice (Haddon, 1980). In the context of falls, Haddon’s 
matrix consists of four injury factors inter-correlated with each other. The factors are: 
the host (e.g., middle-aged adults); the object/vector that transfers energy to the 
host, such as a chair or bed; the physical environment, which refers to the setting in 
which the injury event occurs (e.g., home); and the social environment, which refers 
to cultural norms, policies, or rules governing civil society or behaviour (e.g., drinking 
culture). The matrix also considers three stages of a fall event: pre-fall, fall, and 
post-fall events (Haddon, 1980). The model has been shown to be useful for 
systematically explaining the risk factors and causation of injury problems at 
different stages (pre, during, after the event) and in the development of preventive 
strategies (Runyan, 2003). Thus, it is put forward as a suitable model to further the 
understanding of falls resulting from a combination of risk factors.    
 RESEARCH AIM, RESEARCH QUESTIONS, AND HYPOTHESES 1.3
The aim of this research is to examine the characteristics of falls, namely the 
determinants (i.e., risk factors, risk perception, and fall prevention knowledge), the 
circumstances, and the outcomes of a fall among middle-aged adults who have had 
a fall and presented to an ED for treatment.  
This doctoral research is divided into two major studies. Each study is divided 
into two sub-studies. Study 1 provides information for understanding the injury 
characteristics at the time of a fall event, whereas Study 2 provides injury 
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information at pre-fall and post-fall events. The corresponding objectives, 
methodology, and data used for each study are outlined below.  
Study 1 aimed to describe the injury circumstances of a fall among middle-
aged adults using ED injury surveillance data from the Queensland Injury 
Surveillance Unit (QISU).1 The study sought to first identify true fall cases through 
the use of rigorous data cleaning, including the use of coded data (i.e., external 
cause of injury and mechanism of injury codes) and narrative text data (i.e., text 
terms relevant to falls). After the fall cases were identified, the study undertook a 
secondary data analysis to describe the injury circumstances of falls leading to ED 
presentations in adults aged 40-64 years between 1 January and 31 December 
2010.   
Study 2 was divided into Studies, 2a and 2b. Study 2a was a cross-sectional 
study, exploring potential risk factors for falls in middle-aged adults using self-
reported data. Study 2a was a primary data analysis of patients presenting to three 
EDs in South East Queensland. Baseline surveys were conducted with patients who 
presented to three EDs for treatment of fall injuries between July 2013 and March 
2014. Study 2a also identified the injury severity outcomes (i.e., triage category and 
discharge status) of the patients using medical records from the Emergency 
Department Information System (EDIS).2 
Study 2b was a prospective study that followed up the same patients 
interviewed in Study 2a. Study 2b examined the short-term outcomes of a fall 
among middle-aged adults using self-reported data. Patients were followed-up three 
months after their ED presentation via telephone interview to examine the health 
and behavioural outcomes, and changes in their risk perception of falls and fall 
prevention knowledge.  
To achieve the research aim, five research questions and nine corresponding 
hypotheses were proposed in two main studies. They are: 
1 QISU collects injury related data from public hospital emergency departments across Queensland, 
Australia. More detail is provided about QISU in Chapter 4. 
2 EDIS is the application used in a majority of emergency departments in Australian hospitals. It is used 
for the purpose of coordinating care and collecting information about patients when they present to the 
ED. More detail is provided about EDIS in Chapter 5. 
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Study 1  
RQ 1: What are the characteristics of falls and fall-related injuries among middle-
aged adults captured in the QISU dataset? 
Study 2a 
RQ 2: Are demographic characteristics significantly related to risk factors for a fall 
among middle-aged adults? 
H1: Older age and being female are associated with an increased likelihood of 
having fall risk factors. 
H2: Older age and being female are associated with an increased likelihood of 
having a greater number of fall risk factors. 
RQ 3: Are demographic characteristics and risk factors for a fall significantly related 
to having a severe injury from a fall among middle-aged adults? 
H3: Older age and being male are associated with an increased likelihood of 
having a severe injury from a fall.   
H4: Having one of the fall risk factors is associated with an increased 
likelihood of having a severe injury from a fall.   
H5: Having a greater number of fall risk factors is associated with an 
increased likelihood of having a severe injury from a fall.  
Study 2b  
RQ 4: Are demographic characteristics significantly related to the amount of change 
in health status and physical activity participation among middle-aged adults from 
the time period immediately before a fall injury to three months following a fall 
injury? 
H6: Older age and being female are associated with greater decreases in 
health status and physical activity participation from the time period 
immediately before the fall injury to three months following a fall injury. 
RQ 5: Are demographic characteristics significantly related to the amount of change 
in risk perceptions and fall prevention knowledge among middle-aged adults 
between the initial visit to the ED and three months following their fall?  
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H7: Older aged individuals and women are more likely to change their 
perceptions about the likelihood of falling between the initial visit to the ED for 
a fall and three months after a fall. 
H8: Older aged individuals and women are more likely to increase fall 
prevention knowledge between the initial visit to the ED for a fall and three 
months following a fall. 
H9: Older aged individuals and women are more likely to increase the 
likelihood of reporting a fear of falling three months following a fall.  
 SIGNIFICANCE, SCOPE, AND STUDY DETAILS 1.4
There is currently a paucity of research examining the circumstances 
surrounding falls in the middle-aged group, despite fall injuries having the potential 
to impose a considerable impact on individuals, their family, and society. A majority 
of middle-aged adults are working adults who play a pivotal role in providing 
financial support and caring responsibilities to the family (Australian Institute of 
Health and Welfare, 2014). Hence, middle-aged adults who sustain fall injuries may 
experience detrimental impacts, not only to their health, but their work and family life 
(Talbot et al., 2005).  
Through an understanding of the risk factors, circumstances, and 
consequences of falls, this research seeks to create new knowledge, which may be 
used to target middle-aged adults for fall prevention aimed at minimising the future 
burden of falls in this age group. Using Haddon’s matrix, it is expected that the 
findings of this research will inform a range of potential preventive strategies based 
on the three stages of fall events. The research findings highlight the need to 
address a number of fall risk factors and the circumstances of fall-related injuries for 
middle-aged adults. The research also identifies the outcomes of a fall, including the 
injury severity after presenting to an ED (i.e., triage category, discharge status), and 
assessments of any change in self-reported health, physical functioning, risk 
perception of falls, and fall prevention knowledge. These findings are able to direct 
efforts to reduce the risk of disability associated with falls among middle-aged 
adults. 
 DEFINITIONS OF TERMS  1.5
The following terms, used throughout this doctoral study, are defined below: 
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Middle-aged: A systemic review study commissioned by Queensland Health in 
Australia on evidence-based recommendations for physical activity, defined ‘middle 
age’ or ‘midlife’ as adults aged between 40 and 65 years of age (Sherrington & 
Ferreira, 2010). It is noted, however, that there are varying definitions as to what 
constitutes midlife, with some definitions being aged 40-60, and even 45-54 years of 
age. This doctoral study defines middle-aged adults as aged between 40 and 64 
years of age. This age range (i.e., 40-64 years) is consistent with a report from the 
Queensland Trauma Registry on examining trends in fall related injuries in middle-
aged adults in Queensland (Lang et al., 2010).  
Falls: According to the World Health Organization (2005), a fall is defined as an 
event resulting in a person coming to rest inadvertently on the ground, floor, or other 
lower level, excluding assault and intentional self-harm. Falls from animals, burning 
buildings, transport vehicles, and falls into fire, water, and machinery are also 
excluded.   
Fall-related injury: A cross-sectional study conducted in the Netherlands defined a 
fall related injury as “A fall resulting in any injury (e.g., bruises, fracture, concussion) 
as reported by the respondent” (Etman, Wijlhuizen, van Heuvelen, Chorus, & 
Hopman-Rock, 2012, p. 191). 
Physical function: According to the Physical Activity Resource Center for Public 
Health in Maryland, the United States, physical function is defined as “One's ability 
to carry out various activities, ranging from self-care (activities of daily living) to more 
challenging and vigorous activities that require increasing degrees of mobility, 
strength or endurance” (The University of Pittsburgh, 2015).  
Physical activity: According to the American College of Sports and Medicine 
Position Stand on Exercise and Physical Activity for Older Adults, physical activity is 
defined as “Body movement that is produced by the contraction of skeletal muscle 
and that increases energy expenditure” (Chodzko-Zajko et al., 2009, p. 1511). For 
this thesis, the physical activities assessed were strength training, balance 
challenging exercise, and walking. 
Strength or resistance training: According to the American College of Sports and 
Medicine Position Stand on Exercise and Physical Activity for Older Adults, strength 
or resistance training refers to “Exercise that causes muscles to work or hold 
against an applied force or weight” (Chodzko-Zajko et al., 2009, p. 1511). Examples 
include lifting weights and doing push-ups. 
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Balance training: According to the American College of Sports and Medicine 
Position Stand on Exercise and Physical Activity for Older Adults, balance training 
refers to “A combination of activities designed to increase lower body strength and 
reduce the likelihood of falling” (Chodzko-Zajko et al., 2009, p. 1511).  
Walking: Walking for recreation, exercise, or transport is assessed in this thesis 
(Centre for Health Advancement and Centre for Epidemiology and Research, 2010). 
 THESIS OUTLINE 1.6
Chapter 1 provided the overview and justification for this research. The 
chapter then introduced Haddon’s matrix, which is used throughout the thesis to 
understand different injury factors contributing to falls and fall-related injuries among 
middle-aged adults. The research aims, questions, and hypotheses were also 
identified.  
The remainder of the doctoral thesis is structured into six chapters. Chapter 2 
contains a literature review and Chapter 3 discusses Haddon’s matrix as the 
theoretical framework for this thesis. Given the different nature of the studies, 
Chapters 4, 5, and 6 each include methods, results, and a detailed discussion of the 
findings representing Study 1, Study 2a, and Study 2b respectively. The final 
chapter, Chapter 7, discusses the overall findings of the thesis and applies the 
findings to Haddon’s matrix. The following outlines the remaining chapters of this 
thesis:  
Chapter 2 reviews the epidemiology, consequences, risk factors, risk 
perception, and fall prevention knowledge from the literature. The chapter then 
focuses on the circumstances of fall injuries in middle-aged populations.  
Chapter 3 discusses the usefulness and applicability of Haddon’s matrix in 
addressing the issues of fall injuries, and highlights the justification for using 
Haddon’s matrix as the theoretical framework for the program of this research. 
Chapter 4 presents Study 1, which describes the characteristics of fall related 
injuries among middle-aged adults using QISU data. 
Chapter 5 presents Study 2a, which is based on a primary data collection in 
three hospitals in South East Queensland. The chapter identifies potential fall risk 
factors and the injury severity outcomes for middle-aged adults who had a fall and 
presented to an ED for treatment.  
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Chapter 6 presents Study 2b, which is based on a three-month follow-up of 
the patients recruited into Study 2a. The chapter identifies the short-term 
consequences of a fall, including the self-reported health and activities of daily living 
among the middle-aged adults described in Chapter 5. The chapter also examines 
any changes in their risk perception of falls and fall prevention knowledge between 
their initial visit to ED and three months following the fall.  
Chapter 7 synthesizes the significant findings from Study 1 and Study 2, and 
applies the findings to Haddon’s matrix to understand the determinants, 
circumstances, and consequences of falls and fall injuries among middle-aged 
adults. The final chapter then presents the implication for interventions, the 
strengths and limitations of the research, as well as recommendations for future 
research. 
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Chapter 2: Literature Review 
 INTRODUCTION 2.1
Falls are recognised as the leading cause of unintentional injury and 
hospitalisation worldwide, and in Australia. In Australia, there were approximately 
83,760 hospitalised cases due to a fall among older adults in 2009-2010 (AIHW: 
Bradley, 2013). A fall can have devastating impacts, including reduced mobility and 
loss of independence, which can subsequently result in institutionalisation and death 
(Rubenstein, 2006; World Health Organisation, 2007). To date, little attention has 
been paid to falls in middle-aged adults aged 40-64 years, particularly the factors 
leading to a fall, the circumstances surrounding a fall, and the consequences of a 
fall for this age group. With an ageing population and the corresponding escalation 
of health expenditure, it is imperative to target the middle-aged group for fall 
prevention before they reach older age. However, before devising any fall preventive 
strategies for this age group, it is necessary to understand fall determinants, 
circumstances, and outcomes.  
In this thesis, literature will be presented according to topic. For each topic (i.e. 
Determinant of Falls, Outcomes of Falls, and Circumstances of falls), the thesis will 
systematically present what is known about older adults, followed by discussion of 
any available literature that focuses on middle-aged adults. The thesis will then 
discuss if the issues identified in the literature about older adults are applicable to 
middle-aged. Prior to examining falls in middle-aged adults, Chapter 2 commences 
by defining falls. Have a specific definition of a fall is crucial, as falls can be 
interpreted differently. The chapter then provides a general overview of the burden 
of falls on a healthcare system to demonstrate the need to reduce its impacts.  
Justifications for the need to address falls in middle-aged groups are provided, 
followed by a review of what is known about fall characteristics, including the 
determinants, outcomes, and circumstances of falls. Given that the research 
regarding the characteristics of falls in midlife is limited, the review draws on what is 
known about older people in order to inform the knowledge gap in middle-aged 
people. The review discusses the modifiable determinants of falls, which include 
modifiable risk factors for falls, risk perception, fall prevention knowledge, and 
behaviours. Such information demonstrates that falls are preventable, as strategies 
can be devised based upon the determinants of falls. The review then examines the 
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impacts on heath and functioning, and the epidemiology of falls. The rationale for 
examining midlife falls in the emergency department (ED) setting and the 
justification for examining age and gender differences in the characteristics of falls 
are then discussed. The chapter concludes by highlighting the gaps in the 
knowledge base and provides the study’s aims and objectives. 
 DEFINITION OF A FALL  2.2
Before reviewing the literature, it is important to define a fall and how the term is 
used throughout this thesis. The meaning of a fall is easily understood by the lay 
person, yet the definition can be complex in research academia. Establishing a clear 
and standardised definition of what constitutes a fall is paramount to enabling 
consistent reporting of fall-related incidents. It is also important to enable 
comparisons between studies across different settings (Masud & Morris, 2001). 
Despite a considerable body of literature, falls are defined inconsistently across 
studies. Hauer, Lamb, Jorstad, Todd, and Becker (2006) systematically reviewed 
definitions of a ‘fall’ in 90 published randomised controlled trials and indicated that a 
definition was absent from half of the publications (n=44)(Hauer et al., 2006). 
Without a fall definition, there is no boundary around what constitutes a fall, and 
subsequently, it is difficult to justifying study outcomes. Thus, the absence of a fall 
definition may contribute to inconsistencies in how researchers define and measure 
a fall, and have implications on reporting study findings. Such inconsistencies are 
likely to result in differences in risk factors (Zecevic, Salmoni, Speechley, & 
Vandervoort, 2006), and thus preclude researchers from utilising the data to provide 
insight into falls.   
Even though many published articles provided a definition, the majority did not 
define falls in a standardised manner (Hauer et al., 2006). The reason for this is 
possibly that falls can occur in diverse ways and result in different outcomes (Injury 
Surveillance Workgroup on Falls, 2006). In order to address particular types of falls 
in targeted populations, researchers often make subjective decisions about what a 
fall encompasses in order to align the definition with their research purposes (Hauer 
et al., 2006). Despite a diversity in the definition of what constitutes a ‘fall’, there 
remain some commonalities. In general, falls definitions often contain the following 
components (Hauer et al., 2006, p. 6):   
- “unintentional, inadvertently, involuntary, or accidental” and 
- “individual must come to rest at a lower level”.  
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In Hauer et al.’s (2006) review, the most commonly cited definitions from 
published literature are definitions from the Frailty and Injuries: Cooperative Studies 
of Intervention Techniques (FICSIT) (Org et al., 1993) and the Kellogg International 
Working Group (Kellogg International Workgroup on the Prevention of Falls by the 
Elderly, 1987) (See Table 2.1). The difference between these definitions is that the 
former was broad enough to cover different types of falls, while the later specifies 
which situations were included or excluded in a fall. Since then, a number of authors 
referencing these definitions have tailored these original definitions to suit their own 
research purposes. For instance, Tinetti, Speechley, and Ginter (1988) modified the 
definition from the Kellogg Working Group into a broader version to define a fall as 
“a subject’s unintentionally coming to rest on the ground or at some other lower 
level, not as a result of major intrinsic event (e.g., stroke or syncope) or 
overwhelming hazard” (p.1702). Compared to Kellogg’s definition, Tinetti et al.’s 
definition was not specific to a particular medical event, thus leaving room for 
interpretation by researchers according to their different research objectives. Table 
2.1 outlines a number of definitions used in the literature. 
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of Falls by the 
Elderly, 1987) 
“An event which results in a person coming to rest inadvertently on 
the ground or some lower level, and other than as a consequence 
of sustaining a violent blow, loss of consciousness, sudden onset 
of paralysis as in stroke or an epileptic seizure.” 
FICSIT (Org et 
al., 1993) 
“Unintentionally coming to rest on the ground, floor, or other lower 
level.” 
(Tinetti et al., 
1988) 
“A subject’s unintentionally coming to rest on the ground or at 
some other lower level, not as a result of major intrinsic event 





“An event which results in a person coming to rest inadvertently on 
the ground or floor or other lower level, excluding those due to 
assault and intentional self-harm. Falls from animals, burning 
buildings and transport vehicles, and falls into fire, water and 





“An event which results in a person coming to rest on the ground 
or other lower level precipitated by a misstep such as a slip, trip, or 
stumble; from loss of grip or balance; from jumping; or from being 
pushed, bumped, or moved by another person, animal or 





“Inadvertently coming to rest on the ground, floor or other lower 
level, excluding intentional change in position to rest in furniture, 
wall or other objects.”  
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Another important consideration in using a fall definition is that the use of 
theoretical definitions of falls may not be useful in a practical setting, where fall data 
are collected from community-dwelling persons. The reason is that community 
members may perceive a fall differently from researchers. Zecevic and colleagues 
(2006) conducted telephone interviews and compared fall definitions as perceived 
by older adults aged 55 years or over (n=477) and community healthcare providers 
(n=31) to those described in the literature. Content analysis was used to categorise 
perceptions into categories. The results demonstrated that although older people 
and researchers provided similar falls definitions, a discrepancy existed: older 
people focused more on the antecedents to falling and the consequences of a fall, 
whereas researchers emphasised the nature of the fall event and exclusion criteria 
(Zecevic et al., 2006). The findings were consistent with Lamb, JØrstad-Stein, 
Hauer, and Becker (2005), who suggested that individuals who have fallen often 
described a fall as a slip, trip, or stumble (Lamb et al., 2005). The discrepancy in the 
interpretation of falls definitions between lay persons and researchers has 
implications regarding the way questions should be structured in order to ensure the 
validity of results. Zeceivc et al.’s findings from the older participants, however, may 
introduce response bias, as the response rate of the interview was fairly poor 
(36.4%). Moreover, the responses of the older participants were predominantly 
collected by seniors (n=22/27), which may have led to interviewer bias (Zecevic et 
al., 2006). Nevertheless, the findings suggest that older people are likely to perceive 
falls based on their own life experience, whereas researchers tend to define falls 
based on their research purposes. Such a finding may imply that to obtain fall 
information from lay persons, falls should be defined from a lay perspective in order 
for them to better understand the meaning of a fall. 
Given the variability in fall definitions described above, it is essential to provide 
a person who has fallen with an operational definition. An operational definition 
clearly specifies inclusion and exclusion criteria easily understood by a lay person 
(Zecevic et al., 2006). It is suggested that the definition includes a lay perspective 
capturing the words used by lay people. For example, a person who has fallen may 
be asked: “...have you had any fall including a slip or trip, in which you lost your 
balance and landed on the floor, ground, or lower level?” (Lamb et al., 2005). Using 
an operational definition is likely to improve the detection of falls within a community 
setting, thereby increasing the likelihood of a lay person to report a fall event 
(Zecevic et al., 2006). Furthermore, the reporting of the definition in published 
literature will assist in comparing studies for consistency and meta-analysis, and 
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facilitate evaluation of falls prevention strategies (Hauer et al., 2006; Johansen et 
al., 2010; Lamb et al., 2005; Zecevic et al., 2006).  
The definition of falls obtained from the WHO (2005) is used throughout this 
thesis. The WHO’s definition is able to include unintentional falls that occurred in 
any circumstances, but is specific enough to exclude falls that are not caused by 
humans (e.g., falls from animals or machines). This thesis is designed to examine 
midlife falls caused by humans (e.g., falls by a slip, trip, or inappropriate use of a 
ladder), so that potential strategies to avert falls can be devised for the mid-aged in 
the future. Thus, the WHO’s definition aligns well with this thesis.   
The introductory section of Chapter 2 has discussed the need for an 
operational definition of a fall that can be used in the community setting. It has also 
addressed the importance of having a standardised definition before describing the 
circumstances of falls. The following sections describe the burden of falls on 
healthcare systems in detail and justify the need to learn more about falls. In 
particular, a rationale is provided for addressing falls in middle-aged adults as a 
priority population.  
 BURDEN OF FALLS ON THE HEALTHCARE SYSTEM 2.3
Falls place considerable pressure on healthcare systems. In Australia, falls 
were the leading cause of nonfatal unintentional injuries in 2012–2013 (AIHW: 
Pointer S, 2015). The injuries resulting from falls significantly contribute to 
emergency department presentations, as well as hospital admission (Injury 
Surveillance Workgroup on Falls, 2006). Approximately 37% of injury-related 
hospitalisations and 62% of high threat-to-life cases are caused by falls, making it 
the most frequent external cause of injury recorded in Australia (Australian Institute 
of Health and Welfare, 2010). In Queensland, there were 13,028 fall-related hospital 
admissions for people aged 65 or older in 2007-08 (Black & Begg, 2010). Around 
the same period in Queensland, approximately a quarter of adults of the same age 
group experienced at least one fall (Queensland Government, 2008e). Of those, 
about one-third required medical attention and one-tenth required hospital 
admission (Queensland Government, 2008e). The Australian report ‘Trends in 
Hospitalised Injury, Australia 1999-00 to 2012-13’ described the trends of injuries 
requiring hospitalisation across the period. While the age-standardised rates of other 
injuries (e.g., poisoning, drowning) decreased or remained the same from 1999-
2000 to 2012-2013, falls were the only unintentional injury contributing to increased 
hospitalisations over the period (AIHW: Pointer S, 2015). The age-standardised rate 
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for falls increased by 2% per year (AIHW: Pointer S, 2015). Additionally, the mean 
length of stay for falls was longer than for other injuries (Tovell et al., 2012). In 
Australia, the mean length of stay was 5.8 days and increased with age, from 4.4 
days for adults aged 45-64 years to 8.7 days for adults aged over 65 years (Tovell et 
al., 2012). With an ageing population, it is estimated that the number of 
hospitalisations due to falls may continue to increase in the future. To reduce the 
burden on the healthcare system, minimising the impacts of falls and fall-related 
injuries remains critical.  
 MIDDLE-AGED ADULTS AS A PRIOITY POPULATION IN 2.4
ADDRESSING FALLS 
Currently, a majority of the literature on falls focuses on older adults. Although 
little is known about falls in the middle-aged group, middle-aged adults are an 
important group for addressing the issue of falls. This thesis provides four 
justifications for targeting middle-aged populations to address the issue of falls. The 
first justification is that targeting middle-aged adults aligns with the health promotion 
perspective, which focuses on prevention in people at an earlier age by addressing 
their risk factors and developing skills necessary to prevent potential falls. This is 
outlined below in the health promotion and falls section. Secondly, the anticipated 
increase in fall injuries due to the ageing population provides justification for 
targeting middle-aged adults for fall prevention before they reach older age, in order 
to reduce the potential impact of falls in future. Thirdly, middle-aged adults start to 
display physiological changes associated with ageing and may engage in risky 
behaviours, both of which could elevate the fall risks. Finally, the rising rate of 
hospital admission due to falls among older adults suggests a need to shift attention 
to earlier age groups in order to increase the intervention efficacy of health 
promotion. The following further expands the justifications for directing attention to 
middle-aged adults in order to advance the understanding of their fall characteristics 
and associated injuries. 
Health promotion and falls 
The first justification is that directing efforts to promote the health of middle-
aged adults and include this age group in falls prevention supports the principles of 
health promotion. Health promotion highlights the importance of empowering 
individuals to improve their health and well-being by preventing or reducing the risk 
factors of diseases (Tulchinsky & Varavikova, 2009). Likewise, extending falls 
prevention efforts to the middle-aged population may assist this age group to enter 
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old age better equipped for preventing falls, with falls-prevention behaviours already 
in place. Sattin (1992) asserted that younger adults aged less than 65 years should 
be targeted as part of fall prevention efforts. For instance, exercise should be 
promoted to maintain physical fitness, muscle strength, and balance, and reductions 
in alcohol intake may reduce chronic conditions and the risk of falls. 
Falls and injuries in an ageing population 
The second justification is that an ageing population is likely to contribute to an 
increase in falls and related injuries. Queensland continues to experience an 
increase in its population. By 2050, Queensland is expected to be the second most 
densely populated state in Australia, with its population expected to double to 8.7 
million by 2056 (based on 2007 estimates) (Australian Bureau of Statistics (ABS), 
2008; Queensland Health, 2010). The increase in population is partly due to 
technological advancements, which result in better health care and treatment. An 
ageing population also means that more elderly people are living longer than in 
previous generations. However, the pattern emerging internationally shows that 
countries are currently experiencing a demographic transition such that their older 
people may experience more serious injury compared to previous generations 
(Kannus, Palvanen, Niemi, & Parkkari, 2007). In the case of falls, the age group with 
most risk (80 years and over) is also growing faster than any other age group, 
meaning the prevalence of falls will rise with the increase of more older people 
(World Health Organisation, 2007). In other words, the growth of an older and more 
fragile population may contribute to a rising number of serious fall-related injuries 
(Kannus et al., 2007). For instance, the hospitalised cases for falls in Australia have 
increased by 10.9%, from 161,147 cases in 2009-10 (Tovell et al., 2012) to 178,780 
cases in 2012-13 (AIHW: Pointer S, 2015). With the increase in fall-related injuries, 
there is growing concern about the likely impact they will have on future health care 
service demand and utilisation. The anticipated increase in falls in the future due to 
an ageing population may imply the need to intervene with the middle-aged group 
before they reach older age. Doing so may minimise the future burden of falls on 
individuals, as well as the health care system.    
An increase in the ageing population will likely exacerbate the problem of falls. 
As a person ages, a number of physiological changes associated with ageing, such 
as vision and hearing deterioration (Pleis & Lucas, 2009), loss of muscle strength, 
and poor reaction time increase the likelihood of falls (Kellogg International 
Workgroup on the Prevention of Falls by the Elderly, 1987; Kronfol, 2007).  
Physiologically, middle-aged adults are more physically capable than older adults. 
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Hence, middle-aged adults have faster and better recovery rates from fall injuries 
(Marquez de la Plata et al., 2008). It may be feasible and efficient to examine the 
issue of falls in middle-aged adults in order for strategies to be identified for this age 
group. Doing so may reduce the potential impact of falls in the future, when they 
reach older age.  
Middle-aged adults show signs of ageing and behaviours likely to contribute to 
falls 
The third justification is that middle-aged adults begin to show signs of ageing 
and behaviours likely to result in falls. Research evidence has substantiated that 
adults aged 65 years and older are a high risk group for falls. However, to date, little 
attention has been placed on middle-aged groups who may experience 
physiological changes associated with ageing that may increase their risk for falls. 
Several signs of ageing common in older age start to occur in middle-aged adults. 
These signs include loss of muscle mass, which can result in poor muscle function, 
decreased bone mass, and a change in postural stability (Talbot et al., 2005). Other 
physiological signs include reduced cognitive function, immune dysfunction, and 
higher incidence of chronic disease, such as arthritis and high blood pressure. All of 
these are known risk factors for falls in older age (National Ageing Research 
Institute (NARI) and Council on the Ageing (COTA), 2012).  
While middle-aged adults display physiological signs of ageing, they also may 
engage in behaviours that may contribute to the risk of falls. For example, middle-
aged adults start to gradually reduce their level of physical activity and increase 
medication use (Talbot et al., 2005). These health behaviours are identified as fall 
risk factors in older age (Todd & Skelton, 2004). As such, it is crucial to examine the 
health and behaviours associated with falls among middle-aged adults, in order to 
inform strategies to prevent or reduce the risk of falls in later life. Doing so may 
prevent premature disability or long-term sequela from falls, and enable this 
population to enter older age as healthily as possible.  
Increasing rate of admission associated with falls in older adults  
The fourth justification is that the increasing rate of fall-related hospitalisation 
among older adults may infer the need to shift the focus to the earlier age group. 
Notwithstanding the decreasing rate for hip fractures among Australian older people, 
the age-adjusted hospital admission rate due to fall-related injuries among the age 
group increased from 1997-2006 (Clapperton & Cassell, 2008). Given that hip 
fractures are the most common fall-related injures for older adults, it is possible that 
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other fractures may have caused the increase in fall-related hospital admission 
rates. The other potential reason for the increase in the fall-related hospitalisations 
among the age group may be age-related physiological changes, such as 
deterioration in physical capacity and increased likelihood of co-morbidities. These 
physiological changes are likely to make older people vulnerable to fall injuries, and 
hence, they are susceptible to more severe injuries that could result in hospital 
admission. In order to lessen the burden of falls on the healthcare system, a new 
approach to reducing the extent of fall and fall injuries is required (Day et al., 2011). 
The approach may need to consider a younger age group in order to minimise the 
burden of falls on health care systems. 
 DETERMINANTS OF FALLS 2.5
The previous section justified the need to address the issue of falls among 
middle-aged adults. To gain a better understanding of falls in this age group, the 
following sections examine the determinants of falls, which include modifiable risk 
factors for falls, risk perceptions and attitudes associated with falls, and age and 
gender differences in the outcomes of interest. The following discusses the 
determinants of falls among the older population that may be applicable to the 
middle-aged population.  
2.5.1 MODIFIABLE RISK FACTORS FOR FALLS AMONG THE MIDDLE-AGED 
A review of the literature reveals that there is a paucity of research on the risk 
factors for falls among middle-aged populations. The fall risk factor—previous 
history of falls, is proven to be the main predictor for a fall in the older age groups 
(Rubenstein, 2006). More specifically, a person in later life who has fallen previously 
is known to be predisposed to falling again (Ambrose et al., 2013; Bongue et al., 
2011; Tinetti et al., 1988). However, to date, there has been no such research 
undertaken among midlife people to determine the extent (if any) to which falling in 
midlife predisposes the person to higher rates of falling in their later years.  
A number of modifiable risk factors for falls evident in older populations are 
likely to be applicable to middle-aged groups. These potential risk factors include 
physiological changes associated with ageing, physical activity levels and sedentary 
lifestyles, medical condition and multiple medications, living alone, and excessive 
alcohol consumption (Elliott, Painter, & Hudson, 2009; Kool et al., 2009; Kronfol, 
2007; Moreland, Richardson, Goldsmith, & Clase, 2004; Rubenstein, 2006; Skelton, 
2001; Todd & Skelton, 2004). Whilst there may be limitations in extrapolating from 
older geriatric populations to middle-aged groups, in the absence of research 
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specifically on risk factors for falls in middle-aged populations, there may be some 
relevant learning. Such an examination may provide insights into potential risk 
factors for middle-aged groups.  
The following section examines fall risk factors common in older people that 
may be relevant to middle-aged adults. The health status and health behaviours of 
middle-aged adults relating to each risk factor, if any, are also discussed. An 
understanding of their health and lifestyle behaviours may have important 
implications on the understanding of falls in this age group.  
Physiological changes associated with ageing 
A number of physiological changes, such as vision deterioration, balance 
instability, muscle weakness, or loss of muscle strength have been considered 
major risk factors for falling among older adults. Hence, these risk factors may be 
applicable to middle-aged adults. In the American Geriatrics Society/British 
Geriatrics Society Clinical Practice Guideline for Prevention of Falls in Older 
Persons (2001), 16 falls studies (prospective and retrospective) for older adults were 
systematically reviewed and the major risk factors were summarised in terms of the 
relative risk (RR) or odds ratio (OR). The review indicated that muscle weakness, 
balance deficit, and visual impairment increased the risk of falling by four to five 
times (RR=4.4), three times (RR=2.9), and two to three times (RR=2.5), respectively 
(American Geriatrics Society et al., 2001). In keeping with Rubenstein’s review, 
another review of cohort studies by the National Institute for Clinical Excellence 
(2004) provided a similar profile on risk factors associated with falls among older 
adults aged 65 or over. The significant risk factors included balance deficit (OR 1.83 
– 3.90) and visual impairment (OR 1.18 – 2.30) (National Institute for Clinical 
Excellence, 2004), and muscle weakness (Perell, Nelson, Goldman, Luther, & et al., 
2001). Thus, given that these risk factors appear to be the main risk factors for falls 
among older adults, it is possible that they may be applicable to middle-aged adults. 
It is recognised that a decline in muscle strength is strongly associated with 
ageing (Moreland et al., 2004), and muscle loss can occur in the start of middle-age. 
From the age of 40 to around 80, muscle mass decreases by approximately 10-15% 
(Kronfol, 2007). Conversely, body fat increase varies in gender (Kronfol, 2007). For 
instance, women usually have higher increases in body fat (from 33% to 44%) 
compared to men (from 18% to 36%) (Kronfol, 2007).  While Kronfol (2007) claimed 
that muscle loss was associated with ageing, Rubenstein (2006) attributed it to 
medical conditions and a lack of physical activity, instead of ageing per se. In case-
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control studies, adults with muscle and gait impairment had increased risks of falling 
and fracture. The findings from case-control studies are consistent with the review 
by Skelton (2001) that demonstrated a strong association between physical activity 
and muscle strength.  
Other age-related physiological changes that may contribute to falls, such as 
balance stability and vision (Rubenstein, 2006), also occur in middle-aged adults. A 
cross-sectional study examined the relationship between vision and balance stability 
in 453 women aged 20 to 80 years (Choy, Brauer, & Nitz, 2003). The findings 
showed that postural instability occurred in women from the age of 40 when they 
performed the single-limb test with their eyes closed, and further instability was 
shown in the test as age increased (Choy et al., 2003). These findings were 
consistent with the finding from a systematic review that demonstrated a 
deterioration of balance after the age of 40 (Sherrington & Ferreira, 2010). Hence, it 
is essential to address the cause of stability decline among middle-aged adults in 
order to prevent or reduce the postural instability that may arise in older age (Choy 
et al., 2003). 
Physical activity levels and sedentary lifestyle  
The other potential risk factor for falls worth examining in middle-aged adults 
is physical activity level and sedentary lifestyle. Previous studies have demonstrated 
the association between the risk of falling and sedentary behaviour. Being sedentary 
is likely to contribute to a decline of muscle mass and bone density (Nooyens et al., 
2005; Sherrington & Ferreira, 2010), which increase the likelihood of falls.  
Conversely, a systematic review has demonstrated the benefits of balance 
exercise and strength training in preventing falls in older adults (Sherrington, 
Tiedemann, Fairhall, Close, & Lord, 2011). However, evidence for the role of 
balance exercise and strength training in the prevention of falls among middle-aged 
adults is lacking. Sherrington and Ferreira (2010) conducted a systematic review to 
examine the impacts of strength and balance training on the risk of falling in adults 
aged 40-65 years. Given the lower incidence of falls in middle-aged adults and the 
longer follow-up period required to evaluate the effect of intervention on falls, studies 
included in the review did not report any effects of these exercises on falls in this 
age group (Sherrington & Ferreira, 2010). Hence, it is not known whether balance 
exercise and strength training are effective in reducing the risk of falls in middle-
aged adults. Nevertheless, given the importance of balance and strength training in 
preventing falls in older adults, it is recommended that these exercises should also 
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be promoted to middle-aged adults (Sherrington & Ferreira, 2010). However, to 
date, information regarding the engagement of strength training and balance training 
among middle-aged adults is scant. 
Nevertheless, new evidence has shown the benefit of leisure-time physical 
activity on the prevention of falls and fall injuries among middle-aged adults. A 
recent study using national data (n=340,680) from the 2010 U.S. Behavioural Risk 
Factor Surveillance Survey was conducted to examine the relationship between 
leisure-time physical activity (LTPA) and the frequency of falls and injuries in adults 
aged 45 years or over (Caban-Martinez et al., 2015). In the study, LTPA included a 
range of exercises or physical activities, such as calisthenics, jogging or running, 
swimming, gardening, or walking for leisure. The findings indicated that adults aged 
45-54 years who engaged in LTPA were 22% and 31% less likely to report one 
injurious fall and two or more injurious falls respectively, compared to those who did 
not exercise within the same age group (Caban-Martinez et al., 2015). Similar 
findings were shown in other age groups (i.e., aged 55-64 years). The exposure of 
interest (LTPA), however, was a dichotomised measure (e.g., those who engaged 
LTPA and those who did not), which did not categorise the physical activities into 
different levels of intensity. Thus, the finding does not provide information regarding 
the level of intensity of the physical activities. Nevertheless, the result highlighted 
the association between LTPA and reduced falls among middle-aged adults. A 
systematic review conducted in Queensland, Australia also demonstrated the 
benefits of physical activity in improving the risk factors of falls (e.g., muscle strength 
and balance) among middle-aged adults (Sherrington & Ferreira, 2010). The review 
therefore recommended that physical activity should be adopted and maintained 
among adults aged 40-65 (Sherrington & Ferreira, 2010). Hence, not engaging in 
physical activities or exercises is put forward as a potentially important factor for falls 
among this age group.  
Notwithstanding the importance of engaging in physical activities, middle-aged 
adults fail to meet the physical activity recommendations set by the Active Australia 
Guideline (Burton, Khan, Brown, & Turrell, 2012; Rosenberg et al., 2010). A national 
report from the Australian Institute of Health and Welfare (AIHW) surveyed adults 
aged 25-64 years about their physical activity levels and found that approximately 
one-third of the participants reported having a sedentary lifestyle (34.4%) (Australian 
Institute of Health and Welfare, 2010). However, the reports only provided 
aggregated findings in the broad age group category that are not specific to the 
middle-aged groups, thus it is uncertain whether the findings are mainly related to 
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the middle-aged groups. A statewide report in Queensland, Australia provided 
similar findings regarding physical activity participation (Queensland Health, 2014). 
In the Queensland report, approximately 45% and 41% of adults aged 55-64 years 
and 45-54 years respectively fail to engage sufficient physical activity (Queensland 
Health, 2014). Other literature shows that middle-aged adults were less physically 
active than younger and older adults (Talbot et al., 2005). Middle-aged adults being 
less physically active may be due to having multiple responsibilities, including paid 
employment and the responsibility of caring for their children and elders (Australian 
Institute of Health and Welfare, 2014). Subsequently, it is likely that middle-aged 
adults may have less leisure time to engage in physical activities.   
Middle-aged adults are also engaged in sedentary activities. The HABITAT 
(How Areas in Brisbane Influence healTh and AcTivity) study in Brisbane, Australia 
was conducted on adults 40-65 years to examine their levels of sedentary activities. 
The finding from HABITAT showed that middle-aged adults spent approximately 9 
hours per week on sedentary leisure or engaging in other sedentary activities, such 
as reading, using a computer at home, and watching television (Burton et al., 2012; 
Heesch, Byles, & Brown, 2008). It is well documented that sedentary behaviour is 
detrimental to health. As previously discussed, increasing sedentary behaviour is 
not only associated with the risk of falls, but is also closely associated with a number 
of chronic conditions, such as obesity, cardiovascular disease, and diabetes 
(Bauman, 2004). Hence, it is critical to address the level of physical activity or 
exercise to reduce the likelihood of falls among middle-aged adults.  
Excessive alcohol consumption 
Excessive alcohol use may be considered an important risk factor for falls in 
middle-aged adults. A number of studies have demonstrated an association 
between excessive alcohol consumption and the risk of falls (Kronfol, 2007; 
Stenbacka, Jansson, Leifman, & Romelsjö, 2002). Kool, Ameratunga and Jackson 
(2009) systemically reviewed studies to measure the risk of falls related to acute and 
habitual alcohol use among young and middle-aged adults. The findings indicated a 
dose-response relationship between acute use, as indicated by the consumption 
within six hours of the event, and the risks of unintentional falls and injuries. 
However, inconsistent findings were shown in habitual alcohol use, as half of the 
studies included did not report a significant relationship (Kool et al., 2009). Thus, 
acute alcohol use appears to be a stronger risk factor for falls among young and 
middle-aged adults. The systematic review by Kool et al. (2009) is one of the few 
reviews to evaluate the impact of alcohol consumption on falls in young and middle-
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aged adults. However, given that the ages ranged from 25-60 years, the findings 
generated from the review were not specific to middle-aged adults. Hence, it is 
difficult to determine whether alcohol use is closely associated with the risk of falls 
among middle-aged adults.  
In Australia, alcohol consumption has been considered a central part of the 
social lifestyle, where heavy drinking is seen as acceptable in society (VicHealth, 
2013). A study was conducted to compare the gender differences in alcohol 
consumption level among adults aged 45 years and over in Australia, the United 
States, and South Korea (French, Sargent-Cox, Kim, & Anstey, 2014). The finding 
showed that more men than women reported to be current drinkers across the three 
countries, with both Australian men and women having the highest percentages 
(French et al., 2014). Middle-aged adults as a group appear to consume alcohol at 
hazardous levels. In the Australian report ‘Australia’s Health 2014’, self-reported 
data on hazardous drinking were examined at the population level (i.e., aged 14 or 
over) from 2001-2010. Across the age groups, the proportion of consuming 11 
drinks or more on a single occasion decreased with age. Compared to adults aged 
over 60 years, those aged 40-59 years were more likely to consume at this level 
(Australian Institute of Health and Welfare, 2014). Additionally, this pattern of alcohol 
consumption has increased gradually over time (Australian Institute of Health and 
Welfare, 2014). The Queensland report ‘The health of Queenslanders 2014’ 
provided similar findings regarding alcohol consumption (Queensland Health, 2014). 
In the Queensland report, approximately 8% and 9% of adults aged 55-64 years and 
45-54 years respectively consumed four or more standard drinks on a single 
occasion monthly (Queensland Health, 2014). As discussed previously, alcohol use 
appears to be a fall risk factor among young and middle-aged adults, middle-aged 
adults also consume hazardous level of alcohol. Hence, there is a need to address 
alcohol consumption as a potential fall risk factor for middle-aged adults to reduce or 
minimise the risk of falls associated with alcohol in this age group. 
Number of chronic medical conditions and multiple medications  
Additional potential fall risk factors worth examining in middle-aged adults are 
the number of chronic medical conditions and multiple medications. That the number 
of chronic medical conditions, including co-morbidities, (Nitz & Low Choy, 2008; 
Rubenstein, 2006) and medications (Laflamme, Monarrez-Espino, Johnell, Elling, & 
Moller, 2015; Russell et al., 2006) are considered important risk factors for falls in 
older adults is well documented. Hence, these risk factors may be applicable to 
middle-aged adults.  
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Previous studies have shown an association between the number of medical 
conditions and the risk of falling in middle-aged adults (Nitz & Low Choy, 2008; 
Sihvonen, Era, & Helenius, 2004). One potential explanation for a relationship 
between medical conditions and the risk of falling is that as a person ages, the 
likelihood of developing co-morbidities (Australian Institute of Health and Welfare, 
2014; Cigolle et al., 2011; Hider, Helliwell, Ardagh, & Kirk, 2001) and the risk of 
falling increase (Inouye, 2007; Tinetti et al., 1988). A person with co-morbidities 
(e.g., fibromyalgia or multiple sclerosis) may not have the ability, such as body 
reflex, muscle strength, and postural control, to avoid a fall after an unexpected slip 
or trip (Finlayson, Peterson, & Cho, 2006; Rubenstein, 2006).  
Apart from medical conditions, the use of multiple medications has been 
considered an important fall risk factor among middle-aged adults. To date, the only 
available literature examining this association was a case-control study conducted in 
Auckland, New Zealand. The study comprised 335 cases aged 25-60 years who 
died or were hospitalised due to a fall at home, and 352 controls within the same 
age range (Kool et al., 2012). The finding showed that adults who took two or more 
medications were two to three times (OR 2.5) more likely than those who took one 
or no medication to experience a fall (Kool et al., 2012). However, the finding needs 
to be interpreted with caution. Given that the fall cases were those who died or were 
admitted to a hospital, these cases indicate a severe fall injury, which may not 
capture the cases with less injury severity. Moreover, the finding was not specific to 
middle-aged adults, as the ages ranged from 25-60 years. Having discussed the 
relationship between medical conditions, multiple medications, and the risk of falls, 
the following describes the health status of middle-adults, which may provide some 
understanding of falls in this age group.  
Additionally, middle-aged adults increasingly report having more medical 
conditions. In the National Health Survey 2007-08, other chronic conditions such as 
vision problems, back pain, high blood pressure, and osteoarthritis were commonly 
reported in adults aged 45-64 years (Australian Institute of Health and Welfare, 
2014). The proportion of people with chronic health conditions increases with age. 
For instance, women aged 45-64 years are three times as likely to have high blood 
pressure than women aged 25-44 years (Australian Institute of Health and Welfare, 
2014). As discussed previously, medical conditions and multiple medications appear 
to be important fall risk factors among young and middle-aged adults, and middle-
aged adults also have a number of medical conditions. Hence, there is a need to 
address medical conditions and multiple medications as potential fall risk factors for 
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middle-aged adults to reduce or minimise the risk of falls associated with medical 
conditions and multiple medications in this age group. 
Overweight or obese 
The potential fall risk factor of being overweight or obese is also worth 
examining in middle-aged adults. Obesity has been shown to increase the risk of 
falling in older adults, as it reduces a person’s ability to maintain balance during 
ambulation, hence increasing the propensity of functional limitations that result in 
falls (Fjeldstad, Fjeldstad, Acree, Nickel, & Gardner, 2008; Himes & Reynolds, 2012; 
Norton, Harrison, Pointer, & Lathlean, 2011).   
A number of chronic conditions that are fall-related, such as osteoarthritis, 
diabetes, and heart diseases are caused by obesity (Access Economics, 2008). In 
Australia, the proportion of obese middle-aged adults increased by 6.1% between 
1995 and 2004-05 (Commonwealth of Australia, 2009a). According to the National 
Health Survey in 2007-08, nearly 40% and 35% of Australian men and women aged 
55-64 years respectively were overweight or obese (National Ageing Research 
Institute (NARI) and Council on the Ageing (COTA), 2012). Being obese is 
associated with more co-morbidities. For instance, the National Health Surveys in 
Australia indicated that obese adults aged 20 years or over are more likely than 
healthy adults to have five or more chronic medical conditions (Commonwealth of 
Australia, 2009a). Based on these findings, there may be important implications in 
considering obesity to be a potential fall risk factor for middle-aged adults.  
Living alone 
Studies have shown a significant relationship between living alone and the risk 
of falls. A population study of adults aged 20 years and older was conducted in 
Sweden and reported that living alone was a main risk factor for injurious falls for 
males aged less than 60 years of age, with males (RR 2.69, 1.56-4.64) being two 
times more likely to sustain injurious falls than females (RR 1.22, 0.62-2.39) 
(Stenbacka et al., 2002). Another study conducted by Elliott et al. (2009) used a 
convenience sample of community-dwelling adults aged 50-90 years in rural United 
States and found those living alone reported a significantly higher percentage of falls 
compared to those living with others (52% compared to 48%). Middle-aged female 
respondents who were living alone (50-60 years) reported a higher percentage of 
falls compared to other age groups (Elliott et al., 2009). However, the US study has 
limitations and could not establish a clear association between the risk of falls and 
living alone, as only descriptive statistics and frequencies were used to analyse 
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trends. Additionally, findings from a convenience sample conducted in rural areas 
may not be representative of the general population.  
It should be noted that risk factors for falls are generally multi-factorial in 
nature, as a fall often results from an interplay between a number of intrinsic and 
extrinsic factors. Studies have shown that older persons are particularly vulnerable 
to falls that can be attributed to both physiological impairments and environmental 
hazards. Environmental factors, such as a floor mat or wet floor, may not pose a 
hazard to a young, healthy person but may become a hazard to an old, frail person 
(Kellogg International Workgroup on the Prevention of Falls by the Elderly, 1987).  
As a person ages, their muscle strength, postural balance, and reflexes decline. 
They also experience changes to their gait and vision (Kronfol, 2007). Thus, as 
people age, they are more susceptible to falls associated with hazardous 
environments (Kellogg International Workgroup on the Prevention of Falls by the 
Elderly, 1987; Rubenstein, 2006; Tinetti & Speechley, 1989). As such, no single 
factor can be recognized as the dominant risk factor for a fall (American Geriatrics 
Society et al., 2001; Rubenstein, 2006; Todd & Skelton, 2004; World Health 
Organisation, 2007), at least in elderly populations. It has been noted that many of 
these physiological changes start to impact function and daily activities during mid-
life. 
In relation to adults aged 65 years and older, individuals with multiple fall risk 
factors are at higher risks for falls compared to those with none or with one risk 
factor. For instance, Tinetti and colleagues (1988) interviewed community dwelling 
older people regarding their falls status, and reported that the fall risk rose 
dramatically with the number of risk factors, from 8% with none to 78% with four or 
more risk factors. 
In summary, the current section discussed the potential risk factors for falls 
among middle-aged adults. Fall risk factors evident in older adults, such as muscle 
weakness, balance deficit, and insufficient physical activity and sedentary 
behaviours, may be relevant to middle-aged adults. Other fall risk factors for the 
middle-aged group previously studied include having medical conditions and 
multiple medications, excessive alcohol use, and living alone. It is noteworthy that 
as the number of risk factors increase, so does the likely chance of falling. Thus, 
having multiple risk factors exacerbates the likelihood of falling. It is also worth 
noting that falls are multi-factorial in nature, as falls are caused by an interplay of 
intrinsic and extrinsic factors. That is to say that no single factor is identified as the 
dominant risk factor for falls. The following section discusses the risk perception, 
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attitudes, and behaviours associated with falls among middle-aged adults, based on 
the available literature on adults aged 65 or older.  
2.5.2 RISK PERCEPTION, ATTITUDE, AND BEHAVIOUR IN RELATION TO 
FALLS 
From a health promotion perspective, an understanding of individual attitudes 
and perceptions towards falls is vital to translating effective falls prevention 
interventions, as these factors can facilitate or hinder an individual’s motivation to 
change (McKenzie, Neiger, & Thackeray, 2009). For instance, a person who has a 
low perception of risk associated with falls is likely to engage in injury-related risky 
behaviours (Cripps & Harrison, 2008). If risk perception towards falls is not taken 
into consideration during the intervention planning process, preventive strategies will 
not be effective.  
A population-based report using computer assisted telephone interview was 
conducted by the Centre for Accident Research & Road Safety – Queensland 
(CARRS-Q). The report surveyed 253 older adults aged 65 years and older 
regarding their perception of falls and found that more than half of the respondents 
(60%) did not perceive themselves to be at risk of falling, although they believed that 
“older people in general worry about falling” (Lennon et al., 2009, p. 94). At the 
same time, a large proportion of the respondents (79%) reported undertaking 
exercise and believed themselves to be physically active (Lennon et al., 2009). 
These findings may imply that older people in general tend to have a positive view 
about their health status.  As falls are generally associated with ageing, deterioration 
of physical functioning, loss of independence, and frailty in older persons, older 
adults are less likely to admit they are susceptible to falls and do not consider falls to 
be relevant to them (Hughes et al., 2008). It is not currently known whether middle-
aged adults have a similar perception to that of older aged adults. 
In addition, older people seem to have a pessimistic view regarding the 
preventability of injury. In the CARRS-Q report, the majority of the respondents aged 
18 years or older (85%) considered injuries to be preventable. However, around half 
of the older aged participants tended to view injuries as inevitable (over 47%) 
(Lennon et al., 2009). The findings from the CARRS-Q report, however, may not be 
generalisable to all older people, as the sample comprised individuals who could 
only be contacted by telephone. Nevertheless, the finding regarding the inevitability 
of injury may be related to the negative perception of ageing among older people. 
Older adults may perceive an ageing person as not being able to remain active, 
healthy, and independent (Hughes et al., 2008). Thus, older people may see an 
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ageing person as vulnerable to injuries, and are therefore generally less likely than 
other age groups to view injury as preventable. For that reason, positive attitudes 
towards staying active and independent during the ageing process could be 
promoted at an earlier age. Doing so may improve the view regarding the 
preventability of injury and the potential to engage in healthy behaviours.  
As previously discussed, for those people with a perception of low fall risk and 
an overly positive belief about their state of health, the tendency may be to engage 
in risky behaviours likely to put them at increased risk for falls and fall-related 
injuries. For instance, falls from ladders while engaging in home 
maintenance/renovation work illustrate that adults, especially older people, may fail 
to recognise the risks associated with ladder use in their surroundings (D’Souza, 
Smith, & Trifiletti, 2007). They may also fail to recognise their decline in physical 
functioning, and continue to execute what they perceived to be ordinary, but now 
more challenging tasks (Kellogg International Workgroup on the Prevention of Falls 
by the Elderly, 1987). The ladder is a common, recognisable tool used around the 
home or work, and is possibly perceived as ‘low risk’ with regular use. However, 
given the natural physiological degradation associated with ageing and proven 
elevation of known risk factors, if the ‘low-risk’ attitude carries into older age, it is 
possible that the overall exposure to risk and likelihood of sustaining a fall will 
increase.  
The current section discussed the determinants of falls, including the risk 
perception and fall prevention knowledge associated with falls among adults aged 
65 years or over. The following section provides justifications for exploring age and 
gender differences in falls among middle-aged adults.   
2.5.3 AGE AND GENDER DIFFERENCES IN FALLS 
To gain an insight into falls and the related injuries in middle-aged groups, it is 
essential to assess the effect of age and gender on the outcomes of interest 
described in the previous sections. Age and gender have been found to be 
important risk factors for falls among the older adults documented in the systematic 
reviews (Ambrose et al., 2013; Perell et al., 2001).  
It is well documented that fall-related injuries increase sharply with age. In the 
Australian report on hospitalised injuries due to falls for the period 2012-13, the 
majority of the hospitalised injury cases due to a fall in Australia occurred in adults 
aged 65 or over (55.2%) (AIHW: Pointer S, 2015). In contrast, adults aged 45-64 
years comprised 15.1% of the fall injury cases (AIHW: Pointer S, 2015). Additionally, 
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in 2005–06, the age-standardised rate of hospitalised injuries due to a fall in 
Australia for adults aged 75 years or over (4.1 per 1,000 population) was double that 
of the rate for those aged 65 or over (2.4 per 1,000 population) (Australian Institute 
of Health and Welfare, 2010).  
In general, falls more commonly occur in women. (AIHW: Pointer S, 2015; 
Australian Institute of Health and Welfare, 2014; National Ageing Research Institute 
(NARI) and Council on the Ageing (COTA), 2012). In 2009-10, the age-standardised 
rate of hospitalised fall injuries for women was 684 cases per 100,000 population, 
whereas the rate was 662 for men (Tovell et al., 2012). Hence, age and gender 
have been shown to be important factors contributing to falls. There may be 
important implications in examining the age and gender differences in the 
characteristics of falls, including the determinants, circumstances, and 
consequences of falls among middle-aged groups.  
Alcohol consumption is also considered an important risk factor for falls 
among middle-aged adults. Studies have documented the gender and age 
differences in alcohol consumption. A study used national surveys from Australia, 
the United States (US), and South Korea to examine gender differences in alcohol 
consumption and at-risk drinking (i.e., more than 14 US standard drinks per week) 
on adults aged 45 years or over. The study found that in all countries, a higher 
proportion of men than women were current drinkers across all ages, especially in 
Australia (French et al., 2014). Men were also more likely than women to consume 
alcohol at hazardous levels in all countries and in majority of younger age groups 
(French et al., 2014).   
As discussed previously, a fear of falling can be a major problem among 
community dwelling older adults (Hill et al., 2010). Two systematic reviews have 
indicated that older age and female gender are the common factors positively 
associated with a fear of falling (Lamb et al., 2005; Scheffer, Schuurmans, van Dijk, 
van der Hooft, & de Rooij, 2008). To date, only one longitudinal study (i.e., 15 
months) examined the long-term health consequences of falls among young and 
middle-aged adults admitted to hospital due to falls. The longitudinal study showed 
similar findings, in that women were about two times more likely than men to 
experience a fear of falling limiting activity 15 months after a fall (Williams et al., 
2012). It is noteworthy that the finding of Williams’ study (2012) referred to a 
restriction of activities because of a fear of falling, rather than a fear of falling per se.  
Therefore, direct comparison with the findings regarding a fear of falling on older 
adults from the systematic reviews may not be appropriate. Hence, there is a need 
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to examine the health outcomes of falls including a fear of falling among middle-
aged adults.    
The health consequences of falls on physical functioning deterioration have 
been discussed previously. Studies have shown a positive association between 
older age and physical functioning deterioration (Barbosa, Souza, Lebrão, Laurenti, 
& Marucci, 2005; Kaplan, Strawbridge, Camacho, & Cohen, 1993). In the National 
Health Interview Survey conducted in the United States on adults aged 18 years and 
over, the percentage of adults who reported having difficulty in at least one of the 
nine activities (e.g., climbing 10 steps without rest, walking a quarter of a mile etc.) 
increased with age (Pleis & Lucas, 2009). The percentage of adults reporting 
difficulty in engaging in these activities increased dramatically at age 65 (Pleis & 
Lucas, 2009). The study by Williams et al (2012) that examined the long term 
consequences of falls on young and middle-aged adults also indicated a significant 
association between older age and poor functioning 15 months after a fall. Hence, 
both findings from the Pleis and Lucas (2015) and Williams et al. (2012) may imply 
the need to target middle-aged adults in order to maintain or delay physical 
functioning deterioration before the age of 65 years.  
To date, literature on falls in middle-aged adults is limited. Additionally, age 
and gender are shown to be important demographic factors contributing to falls in 
older adults. Assessing the age and gender differences in the determinants, 
circumstances, and consequences among middle-aged adults may provide 
important implications about which groups, if any, need to be targeted for fall 
prevention among the middle-aged group. 
Having discussed the need to explore age and gender differences in falls 
among middle-aged adults, the following sections review literature on the impact of 
falls on the health and functioning among older adults and middle-aged adults. 
 OUTCOMES OF FALLS  2.6
Studies on the health impacts of falls are well documented, particularly among 
older adults. Approximately 40-60% of falls result in injuries (Masud & Morris, 2001), 
with around 10-20% of falls in older adults resulting in severe injuries such as 
fractures or traumatic brain injuries (Stevens & Sogolow, 2005). Serious injuries 
associated with falls can change the life circumstances of many older adults. Older 
people who sustain fall injuries often require a period of rehabilitation after acute 
care. The impact can be more detrimental in those with pre-existing co-morbidities 
or impairments, where they may not be able to return to a level of physical function 
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necessary to maintain their independence after the injury (Horan & Clague, 1999). 
Subsequently, injurious falls may reduce their quality of life and independence, and 
result in admission to residential care (Australian Institute of Health and Welfare, 
2010; Horan & Clague, 1999). 
The effect of falls on older individuals can have both physiological and 
psychological consequences. When fall-related injuries occur, approximately 20 to 
30 percent of occurrences can cause not only disability, restricted mobility and 
dependence, but escalated risk of death (Todd & Skelton, 2004). While a fall may 
not necessarily cause an injury, older individuals may become psychologically 
fearful of future incidents. Systematic reviews reported that older adults with a fear 
of falling often avoid or restrict their activities, which can lead to reduced mobility, 
functional deterioration, and a potentially increased risk of falls (Lamb et al., 2005; 
Scheffer et al., 2008).  A fear of falling may also reduce social interaction and result 
in a general lack of self-confidence (Cumming, 2000; Lamb et al., 2005; Lee, 
Mackenzie, & James, 2008; Todd & Skelton, 2004). Subsequently, a fear of falling 
can impact on quality of life (Lamb et al., 2005; Scheffer et al., 2008). Thus, 
preventing and reducing the impact of falls becomes a priority in injury prevention 
initiatives.  
To date, little information is available that quantifies the adverse outcomes of 
injurious falls in middle-aged groups. What is available in the literature is a 
population-based study in New Zealand (NZ). The NZ study examined the predictors 
of the long-term health outcomes of young and middle-aged adults (i.e., aged 25-60 
years) admitted to hospital following a fall injury (Williams et al., 2012). Information 
was obtained from patients 15 months after their injury, including restrictions on 
daily activities, general health and functioning, capacity to offer caring support to 
dependents or engaging in paid work or voluntary activities due to a fall-related 
injury. Results showed that a majority of the young and middle-aged adults reported 
a deterioration in physical functioning and health, being physically less active, and 
reduced their ability to support their family and community following their injuries. 
The results also indicated that older age was significantly associated with a 
reduction in functioning after an injury (95% CI 1.01 – 1.07). Given that William et 
al.’s study (2012) included adults aged 25-60 years, the findings were not specific to 
middle-aged adults. Nevertheless, the study findings may imply that among the 
young and middle-aged participants, older adults is likely to experience functional 
decline and decreased quality of life following a fall (Williams et al., 2012).  Thus, it 
would appear that this impairment could also extend into economic status with lost 
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productivity of work, which may predispose people who have fallen to depression, 
anxiety, or other mental health illnesses (Waddell & Burton, 2006; Williams et al., 
2012). The adverse outcomes of falls from William et al.’s (2012) study reveal the 
need to prevent falls and related injuries in middle-aged groups.  
It is worth noting that the findings from William et al.’s (2012) study represent 
the long-term sequelae reported in the 15-month following a fall injury, such as 
reduced general health and functioning, and a fearing of falling. No previous study 
has specifically addressed the short-term impacts of falls among middle-aged 
adults. What is available in the literature is one longitudinal study, which examined 
the short-term and long-term impacts of severe blunt injury on health outcomes 
among 55 young and middle-aged adults (i.e., 16-60 years) in Scotland. The close 
relatives of the injured persons were interviewed about the psychosocial changes in 
the patient at three, six, and 12 months after the injury. Results showed that a higher 
proportion of the patients experienced mental health problems, such as slowness in 
reaction, tiredness, and poor memory at three months than six or 12 months 
following the injury (McKinlay et al., 1981). The result of McKinlay et al.’s study 
(1981) suggested that adults experienced worse health outcomes at the short-term 
rather than the long-term. The study finding however, needs to be interpreted with 
caution. One limitation was a small study sample size, which decreases the 
likelihood to detect a true effect (Button et al., 2013) and thus, the finding was not 
generalised to the target population.  It is also worth noting that the study included 
younger adults, and hence the result was not specific to the middle-aged group. As 
such, this doctoral study addresses the limitation by having a larger sample size, 
and examines in greater details the health outcomes of falls specifically in middle-
aged adults at the three-month period.   
Having discussed the health impacts of falls among older and middle-aged 
populations, the next section describes the epidemiology of falls in the general 
population and specifically in middle-aged adults in detail.  
 CIRCUMSTANCES OF FALLS 2.7
2.7.1 EPIDEMIOLOGY OF FALLS - GENERAL POPULATION 
The following describes the epidemiology of falls across the Australian 
population to provide a snapshot of fall injuries. As outlined previously, falls 
represent a significant public health challenge for government and health authorities, 
as falls can occur in any age group (Injury Surveillance Workgroup on Falls, 2006). 
However, to date, the focus has been largely on older adults or children, rather than 
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on mid-life groups (Lennon et al., 2009). The focus on older adults is demonstrated 
in the Queensland’s Stay on Your Feet program. It defines fall prevention as 
“eliminating or reducing the risk of physical and psychological harm associated with 
falls in older people” (Queensland Health, 2008a). The implication that older people 
are a high risk group is supported by studies internationally and in Australia that 
indicate approximately 25% to 30% of adults aged over 65 years, and as high as 
one in two adults aged over 80 years will sustain a fall each year (Carpenter et al., 
2009; Lennon et al., 2009; Lord, Sherrington, & Menz, 2000; Todd & Skelton, 2004).  
To reduce the risk of fall injuries in the future, an understanding of the extent 
of injuries caused by falls across populations is vital. Injury surveillance systems, 
using hospital data on falls, provide an epidemiological snapshot of the 
characteristics of falls requiring treatment. National data on hospital separation in 
Australia from 2005-06 identified a number of key factors that assist in 
understanding the extent of fall injuries across the populations (Kreisfeld & Harrison, 
2010). The key factors include the nature of injury (e.g., the type of fall injury such 
as a sprain, fracture), mechanism of injury (e.g., the way a fall injury occurred, such 
as a slip or a trip), place of occurrence (e.g., location at time of a fall injury), and 
activity at time of a fall injury. 
Nature and mechanism of injury 
The most common injuries associated with falls across all ages were fractures 
of the forearm and femur, accounting for 26% and 23% of reported cases 
respectively, and the common mechanisms preceding a fall involved slipping, 
tripping, and stumbling on the same level (n=35,590, 27%). Across all ages, females 
were overrepresented in fractures of the femur (2.4 times more likely than males), 
and in the reported common mechanisms for a fall (Kreisfeld & Harrison, 2010).   
Place of occurrence and activity at time of injury 
A large portion of fall cases did not have the specific location (i.e., unspecified 
place) recorded in the medical records (n=37,847, 29%). When examining the cases 
where a fall occurred in a specified place, the home was the most common location 
across all ages, excepted for males aged 15 to 24 years who sustained fall injuries 
mostly in sports and athletic venues (49%). Although most records of injury cases 
lacked information about the activity at the time of injury, engaging in sports was the 
most commonly cited activity where males outnumbered females (n=2,507 vs 
n=186) (Kreisfeld & Harrison, 2010).  
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However, the findings are limited by the scope of the hospital data, which only 
accounted for incidence of serious but non-fatal injuries requiring hospitalisation 
(Driscoll, Harrison, & Langley, 2004). Surveying a sample of a population can 
provide self-reported data that contributes to the snapshot. The National Health 
Survey for 2004-05 by the Australian Bureau of Statistics collated self-reported data 
on injuries within a four-week period and found approximately 18% of the 
respondents reported having a recent injury. Of these, infants and children aged 0-
14 years were the group most vulnerable to sustaining a recent injury. Interestingly, 
falls (from less than one metre) accounted for the second most common cause of 
injury (21%), following contact with sharp objects (28%). The most common injuries 
incurred were open wounds, with males (53%) outnumbering females (44%) in 
sustaining open wounds (Australian Bureau of Statistics, 2006).  
Compared to hospital data, self-reported data provide a profile of the fall 
injuries that are less-severe or do not warrant medical attention, although the 
findings generated from the data may be limited by recall bias (Cumming, 2000; 
Hale, Delaney, & Cable, 1993; Lord et al., 2000). According to Cumming, a short-
term recall of falls, such as a four-week period of recall, is more accurate in 
providing falls information than a long-term recall e.g., 12 months recall (Cumming, 
2000).  
Having discussed the magnitude of falls in general population, the next section 
moves to the epidemiology of falls that specifically describes the injury 
circumstances surrounding falls in middle-aged adults.   
2.7.2 EPIDEMIOLOGY OF FALLS – MIDDLE-AGED POPULATION 
Despite the inevitable progression of middle-aged adults into old age and the 
implications for falls, to date, there is limited epidemiological data available on the 
circumstances surrounding falls in the middle-aged group. Nevertheless, in 
Australia, there is a useful source of population data that capture all severe, but non-
fatal injury leading to hospital admission, including falls among middle-aged groups. 
An examination of a 2009-10 Australian review of hospitalised injury and poisoning 
Chapter 2: Literature Review 40 
  
cases3 (Tovell et al., 2012) found middle-aged groups (45-64 years) represented 
approximately 16% of all fall injuries (n=24925), with a higher proportion of fall-
related injury among middle-aged males than females (16.2% compared to 14.9%).  
The most common fall-related injuries among middle-aged adults were 
fractures of the forearm (n=4,517), lower leg and ankle (n=4,096), and shoulder and 
upper arm (n=1,644) (Tovell et al., 2012). These body regions associated with fall 
injuries may reflect the natural reflex-response to cushion the injury impact to the 
main body (Tovell et al., 2012). Most falls occurred at home, where middle-aged 
females had a higher proportion of falling in the home than middle-aged males (39% 
compared to 34%). Injuries associated with a ladder fall were more common in men 
(5%) than women (1%) (Kreisfeld & Harrison, 2010), and occurred mostly from 
middle-aged onwards. It is possible that men tend to often use ladders for home 
maintenance or work purposes, which may increase their exposure of hazards 
associated with a ladder. However, the finding requires further analysis to confirm 
the underlying mechanism of ladder-related injury. The average length of stay 
reported for fall injury hospital cases for adults aged 45-64 years and adults aged 65 
or older was 4.4 days and 8.7 days respectively, implying that middle-aged adults 
have a better capacity for recovery than older adults (Tovell et al., 2012). 
The shorter length of stay by middle-aged adults may also imply that injuries 
have less impact on middle-aged adults than older people. This is because older 
individuals tend to have a slower recovery after an injury than their younger 
counterparts. The poor response to injury recovery may be due to age-related 
physiologic changes (Kellogg International Workgroup on the Prevention of Falls by 
the Elderly, 1987; Kronfol, 2007; World Health Organisation, 2007). Individuals with 
these changes tend to have poorer responses when experiencing an emergency 
situation, such as a fall. Hence, older individuals are likely to experience an injury 
(Sattin, 1992).  
3 The ICD-10-AM codes for poisoning cases (T36-T50 drugs, medicaments and biological substances 
and T51-T65 substances chiefly nonmedicinal) are under Chapter 19 Injury, poisoning and certain 
other consequences of external causes (S00-T98). 
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It is worth noting that the length of stay is an indicator of injury severity in 
hospitalised data. However, the indicator may not reflect the full range of the 
severity of the fall injuries, given that not all fall injuries lead to hospitalisation 
(Cumming, 2000). As previously discussed, middle-aged adults are increasingly 
considered a priority target group for falls prevention. It is therefore vital to consider 
measures from other data sources that can capture a wider range of injury 
severities, in order to provide a better picture of injury circumstances surrounding 
falls in this group. 
While hospital data provide useful information on those with severe injuries or 
medical conditions to justify the need for interventions, these data have 
shortcomings. For example, hospital data offer limited scope pertaining to the 
circumstances of fall-related injuries, particularly if the injury is not considered 
severe enough to require the patient to be hospitalised. Hence, other sources of 
data are required that may assist in capturing a wider range of fall injuries. 
Nevertheless, the findings from hospital data still have implications for 
understanding falls among middle-aged adults, because hospital data show that 
middle-aged adults also experience severe fall injuries leading to hospital 
admission. Therefore, preventive interventions for this age group prior to reaching 
older age may be necessary, in order to minimise the increasing impact of falls on 
the health system.   
The findings of the national hospitalisation report by Tovell and colleagues 
(2012) were similar to the outcomes of an Australian report that analysed trauma 
data from the Queensland Trauma Registry (QTR), as both sources collect hospital 
admission data. Compared to the hospitalised injury report, the QTR report 
specifically captured falls data on middle-aged people (40-64 years) admitted for 24 
hours or more to one of 16 Queensland public hospitals during the three-year period 
1 July 2005 to 30 June 2008 (Lang et al., 2010). Thus, the QTR report provided a 
detailed description of the circumstances of fall injuries for the middle-aged 
population in Queensland. The QTR report provided similar findings to those 
reported by Tovell et al. (2012) on fall injuries among the middle-aged population to 
the hospitalised injury report in terms of: males having a higher proportion of 
admission due to an unintentional fall (55%); falls on same level from slipping, 
tripping, and stumbling (31%, 33%, and 32% respectively) being the most common 
type of fall; and home (60%) being the most common place where fall injuries occur.  
The national hospitalisation report and the QTR reported fractures to be the 
most common type of fall-related injuries for the middle-aged population. 
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Specifically, fractures to lower extremities were the most common injuries in the 
QTR, representing approximately half the fractures in each year (49%, 52%, and 
51% from 2005-06 to 2007-08) (Lang et al., 2010). On the other hand, fractures to 
the forearm were reported as the most common types of fracture for middle-aged 
adults (Tovell et al., 2012). Williams et al. (2012) reported that fractures to the lower 
extremities can have serious and life-long injury consequences, including a 
deterioration of overall health and functioning. The QTR, however, did not specify 
which body regions in lower extremities were injured. As such, it provided few 
details on the injury circumstances, that is, how middle-aged people fell and why 
they were injured. The length of hospital stay for fall injuries among middle-aged 
adults reported in the QTR was five days on average (Lang et al., 2010), similar to 
the hospital separation data (4.5 days). A comparison of the activity at the time of a 
fall injury for middle-aged adults was not possible between the two sources. This is 
due to the QTR collecting data from 16 hospitals, whereas the hospitalised report 
covered all hospitals across the nation. Moreover, the national hospitalised report 
did not provide data on the activities at the time of a fall by age group. That is to say, 
the national hospitalised report was not able to inform how middle-aged adults were 
injured from a fall while engaging in a certain activity. On the other hand, the QTR 
indicated that working for income was the most common activity at the time of a fall, 
representing approximately 27% to 35% of the middle-aged patients.  
Given that the QTR collects injury data from only 16 public hospitals (Lang et 
al., 2010), it may not accurately reflect the hospital admissions due to fall-related 
injuries in Queensland. In addition, the QTR records information on people who are 
admitted to hospital for more than 24 hours, which may be indicative of significant 
injuries severe enough to be hospitalised. Thus, interventions based on these data 
may not sufficiently take into account those with less severe fall injuries. From the 
health promotion and injury prevention perspective, the trauma data (including death 
data) provide limited use for health promotion practitioners planning to design 
programs to prevent injuries or limit the severity of injuries to reduce disabilities and 
dependence. Therefore, accessing other data, such as ED data that capture a wider 
range of injuries, including less severe injuries, is vital to gaining a better 
understanding of the nature and frequency of fall injuries among the middle-aged 
population.  
Previous literature on fall-related interventions has analysed different age 
groupings in order to compare and determine the contributing factors, risk factors 
and incidence, and circumstances of fall injuries (Hoidrup et al., 2003; Painter, 
Chapter 2: Literature Review 43 
  
Elliott, & Hudson, 2009; Talbot et al., 2005). Most studies concur that older aged 
adults have a higher risk for falls and fall-related injuries compared to their younger 
counterparts (Hoidrup et al., 2003; Talbot et al., 2005). In contrast, a descriptive 
study involving semi-structured interviews of a convenience sample of 663 
community-dwelling adults aged 50 year and older, found the younger age group 
(50-60 years old) experienced more falls these findings may have been influenced 
by a number of study limitations, including the smaller number of respondents in the 
50-60 year age group (n=57) compared to the older group (i.e., 61-80 years old, 
n=432), and the failure to collect information about potential confounders, such as 
chronic health conditions. Geographical locations were also not considered. As the 
samples were collected in a rural eastern county in North Carolina, United States, 
the findings may not be representative of people in other geographical or urban 
areas, such as Australia (Painter et al., 2009). 
This section provided information on where priority areas need to be targeted 
for middle-aged adults, and the need to consider other data sources that capture a 
wide range of fall injuries to understand the circumstances of falls among this group. 
The next section provides a rationale for using the ED setting to examine falls 
among middle-aged adults. 
 EMERGENCY SETTINGS FOR EXAMINING FALLS 2.8
EDs provide a key location for understanding the characteristics of injurious 
falls. Previous studies have used ED settings to examine injury circumstances 
surrounding falls and the risk factors in the general population and specifically older 
adults aged 65 years or over (Bell et al., 2000; Carpenter et al., 2009; Stevens & 
Sogolow, 2005; Terrell et al., 2009). One reason for examining falls in EDs is that 
people who have a fall with a resultant injury are more likely to present to an ED for 
treatment of injuries rather than other healthcare facilities, such as general practices 
(Black & Begg, 2010; Day, Valuri, & Ozanne-Smith, 1999; Johansen et al., 2010; 
Public Health Agency of Canada, 2014). In a Canadian report on seniors’ falls, a 
majority of older adults aged 65 years or over (67%) sought medical treatment in an 
ED within 48 hours of their fall-related injuries (Public Health Agency of Canada, 
2014). With the large proportion of falls leading to ED presentations, EDs provide a 
better setting than other health facilities to identify injury patterns and associated risk 
factors for falls. 
In Queensland, falls represent a significant injury burden. Like other injuries, 
fall-related injuries can be understood in terms of an injury pyramid. Figure 2.1 
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shows the injury data obtained from the Office of Economic and Statistical Research 
(OESR) in the form of an injury pyramid (Lennon et al., 2009). The tip indicates 
relatively fewer fatal cases, while the lower and broader portions indicate a larger 
number, but non-fatal, lesser severe cases. The injury pyramid illustrates that in 
Queensland, there were 1,509 injury deaths in 2006. The next two levels are 
hospital admissions and emergency department presentations, which accounted for 
approximately 40,000 and 200,000 injuries respectively in the same year. The 
bottom three levels comprise the injuries leading to primary care presentations, 
injuries which did not require treatment, and near misses. However, no data are 
available in these three levels (Lennon et al., 2009).  
 
Figure 2.1 Injury pyramid for all injuries in Queensland for the year 2006 
Sources: The injury pyramid data sources were adapted from (McKenzie, Scott, Limbong, & 
Li, 2011). The injury figures were adapted from (Lennon et al., 2009). 
 
Although little research has been undertaken on general practice 
presentations, a study on female (aged ≥ 15 years) home injury was conducted in 
Victoria, Australia (Cassell & Ozanne-Smith, 1999). The study collected data on 
general practice presentations and emergency department visits using the Extended 
La Trobe Valley Injury Surveillance and Victorian Injury Surveillance respectively 
(Cassell & Ozanne-Smith, 1999). The findings indicated that falls constituted about a 
quarter of general practice presentations (26%) and over one-third (37.5%) of ED 
visits (Cassell & Ozanne-Smith, 1999). The findings provide additional support for 
examining fall injuries in the ED setting.  
The injury pyramid indicates that ED presentations capture more injury cases 









Primary care presentations: No 
population or sample data 
Injuries not requiring treatment: No population or 
sample data 
Near misses: No population or sample data 
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range of injury severity. This postulation is reflected in a population study that 
examined 598 women aged between 35 and 92 years who sustained a fracture. The 
study found that about two-thirds of the participants who presented to EDs for 
fracture injuries were not admitted to a hospital (Pasco et al., 2005). ED data also 
provide information about the occurrence of falls in a narrative text field that is not 
provided in hospital data. Thus, data available in the ED may provide a valuable 
insight into the injury patterns, potential causes, and characteristics associated with 
falls. As little research has been done on falls in the middle-aged population, an ED 
is the preferred setting to explore the characteristics of fall injuries among the target 
population. However, to date, no existing studies have been located that have used 
ED data to examine falls in the middle-aged group. Given that middle-aged adults 
have a better functional capacity than older people (Marquez de la Plata et al., 
2008), it is anticipated that middle-aged adults experiencing a fall are more likely to 
be treated in an ED than admitted to hospital.   
The current section has discussed the potential for ED data to provide rich 
information on a range of injury patterns, including falls in midlife populations. The 
next section provides a summary and the implications for future research. 
 SUMMARY AND IMPLICATIONS 2.9
Chapter 2 commenced by providing an overview of the literature regarding the 
definition and burden of falls, followed by a justification for targeting falls in middle-
aged adults. As limited studies have examined falls in the middle-aged group, the 
chapter reviewed the literature on the determinants, outcomes, and circumstances 
of falls in the general population and older adults aged 65 or older, and any existing 
literature for middle-aged adults. Specifically, the chapter reviewed the literature on 
the epidemiology, consequences, risk factors for falls, and the risk perception and 
fall prevention knowledge associated with falls.  
A number of knowledge gaps were identified that need to be addressed in 
future studies. The following outlines the knowledge gaps addressed by this 
research:  
The review indicated the need to focus on examining falls in middle-aged 
adults. However, there is a lack of knowledge about the circumstances of falls in this 
age group, particularly in ED settings. To date, no studies have used ED data, 
including injury surveillance data and self-reported data, to specifically examine falls 
among middle-aged adults. Currently, data from hospital admission and the trauma 
registry (i.e., Queensland Trauma Registry) are useful in providing knowledge about 
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the injury circumstances of falls in this age group. However, neither data source are 
able to capture the lower levels of injury severity. Thus, data from these sources 
fails to capture a wide range of injury severity associated with falls. Moreover, data 
from the trauma registry do not collect information about body regions at the time of 
injury, and hospital admission data do not provide information about activities at the 
time of falls by age group. Hence, data from these sources fails to provide a 
complete picture of the extent of fall injuries necessary to understand falls in the 
middle-aged group. 
In addition, limited studies have examined fall risk factors for middle-aged 
adults. Previous literature has studied individual risk factors, such as alcohol 
consumption (Kool et al., 2009; Kool, Ameratunga, Robinson, Crengle, & Jackson, 
2008) and medication (Kool et al., 2012) among middle-aged adults. However, no 
studies have been located that have explored a range of risk factors for this group. 
Some fall risk factors considered to be important risk factors for older adults, 
including previous history of falls and poor physical functioning, may also relate to 
middle-aged adults. As previously discussed in the review, middle-aged adults are 
already showing signs of ageing, such as muscle weakness and having more 
medical conditions. It is therefore vital to examine whether the fall risk factors 
common in older adults are also associated with middle-aged adults.  
Furthermore, no studies have examined the short-term outcomes of fall 
injuries specifically in middle-aged adults. Previous research has only examined 
long-term health consequences of falls at 15 months post injury among young and 
middle-aged adults (Williams et al., 2012). Other study has only assessed the short- 
and long-term health consequences of severe blunt injury among these two age 
groups (McKinlay et al., 1981). The findings have shown that the adults experienced 
long-term health consequences, including a deterioration in physical functioning and 
a fear of falling resulting in activity restriction (Williams et al., 2012). Identifying any 
short-term health impacts of falls for middle-aged fallers is critical, given that a 
person can experience detrimental health consequences shortly after an injury. By 
assessing the short-term health consequences, support can then be provided to the 
injured person in order to assist in recovery. Furthermore, while Williams et al.’s 
(2012) sample is one of the few studies that included middle-aged adults, the study 
also included younger people. Thus, the middle-aged group was not the specific 
focus. Additionally, not all data were self-reported. The study included friends and 
family members as a proxy to respond to the questionnaire, which may not 
accurately reflect the responses of the participants (Williams et al., 2012).    
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To date, no studies have assessed risk perception of falls and fall prevention 
knowledge among middle-aged adults. As previously discussed in the review, an 
understanding of the knowledge, attitudes, and perception towards falls is essential 
to determine whether individuals are likely to take up fall preventive interventions. 
For fall preventive interventions to be effectively tailored to the middle-aged group, 
information regarding perceived likelihood of falls, degree of fear of falling, and fall 
prevention knowledge needs to be explored in middle-aged adults.  
Having identified the knowledge gap, this research aimed to examine the 
characteristics of falls among middle-aged adults aged 40-64 years who 
experienced a fall for which they sought emergency department (ED) treatment in 
Queensland. The age range (i.e., 40-64 years) representing middle-aged adults was 
justified in Chapter 1. To achieve the aim, this research identified three objectives: 
1. To describe the injury circumstances surroundings falls among middle-
aged adults captured in the QISU dataset; 
2. To explore any age and gender differences in the determinant of falls, 
potential fall risk factors, risk perception of falls, and fall prevention 
knowledge among middle-aged adults who had a fall and presented to the 
ED for treatment; and  
3. To examine short-term outcomes of a fall among middle-aged adults who 
had a fall and presented to the ED for treatment.  
 CONCLUSION 2.10
It is crucial to understand the characteristics of falls among middle-aged 
populations, as such information could help to inform preventive programs. Such 
information would include the determinants (e.g., fall risk factors including age, 
gender, and other modifiable risk factors, risk perception of falls, and fall prevention 
knowledge), injury circumstances, and the impact of falls. Given the scope of this 
research, Haddon’s matrix is used as a theoretical framework to guide the 
information required to fill the knowledge gap and to achieve the aim and objectives. 
The matrix is described more fully in Chapter 3. To obtain the above information, 
this research uses a combination of ED-based injury surveillance data, self-reported 
data, and medical records. Using multiple data sources improves the understanding 
of the characteristics of falls in the middle-aged group, which may contribute to 
developing strategies aimed to reduce the current and future burden of fall-related 
injuries in this age group. Chapter 2 examined falls in older adults in general, and 
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also what is known about falls in the midlife population in particular. Chapter 2 also 
examined the definition of a fall and the need to conduct fall risk assessment in the 
ED setting. The chapter then synthesized these findings to identify gaps in the 
knowledge base and to situate the current research to specifically address these 
deficits. Chapter 3 now examines the theoretical underpinnings that have influenced 
this doctoral research. 
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Chapter 3: Theoretical framework 
 INTRODUCTION 3.1
As discussed in the previous chapter, falls among middle-aged adults have 
become an emerging, yet prominent public health issue that needs to be addressed. 
A strong understanding of the issue and its contributing factors among middle-aged 
adults is essential to justify the need for fall prevention for this age group. 
Subsequently, theoretical models have been used to provide an insight into the 
problem and identify factors associated with falls, and they offer scientific grounds 
for effective injury prevention interventions.   
In this research, Haddon’s matrix model is used as the theoretical framework 
to explain falls and fall-related injuries among middle-aged adults. The model 
acknowledges that an injury occurs as a result of the interplay of injury factors, 
namely the host, the agent, and the environments (Haddon, 1980). The model also 
divides the injury event into three stages: pre-event, event, and post-event. 
Understanding these injury factors at different stages assists in devising potential 
strategies. Chapter 3 includes two sections: the first section outlines the features of 
Haddon’s matrix model and examines the applicability of the model elements 
pertaining to falls. The second section justifies the use of Haddon’s matrix to guide 
the program of research.  
 HADDON’S MATRIX 3.2
In the late 1960s, William Haddon Jr. (Haddon, 1980) proposed a two-
dimensional matrix designed to facilitate the development of injury prevention 
strategies. The model was based on the rationale that injuries occur as a result of a 
chain of events. Removing the chains or events may prevent the occurrence of 
injuries (Heinrich, Petresen, & Roos, 1980). It acknowledges that the causes of 
injury are preventable and postulates that injury does not occur by chance. 
Haddon’s matrix was initially developed to prevent road trauma and is now applied 
to explain a wide range of injuries, including motor vehicle crash, violence, 
pedestrian injury, drowning, child injury from a playground fall, and public health 
readiness and responses (Barnett et al., 2005). Previous literature has used 
Haddon’s matrix to identify potential preventive strategies for fall-related traumatic 
brain injury in older adults by targeting the host, agent, and environment 
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(Krishnamoorthy et al., 2015). Hence, the model assists in understanding the 
interplay of contributing factors and generating potential solutions targeted at the 
corresponding factors. The following section presents the model and its uses and 
application to the understanding of injurious falls. 
3.2.1 MODEL APPLICABLITY TO UNDERSTANDING FALLS AND INJURIES 
In Haddon’s matrix, a horizontal axis consists of four columns that describe a 
range of factors contributing to the injury event: the host affected by the injury (e.g., 
a middle-aged person who had a fall); the agent, which refers to energy (e.g., 
mechanical energy) transferred to the host by an object (e.g., chair, bed) or vector 
(e.g., animal); and the physical environment, which refers to settings in which the 
injury event occurs (e.g., home, workplace) and the social environment refers to 
cultural norms (e.g., alcohol consumption) and policies or rules governing civil 
society or behaviour (e.g., physical activity). A vertical axis consists of three rows 
that identify three different phases of an event:  
1. The pre-event or pre-fall phase describes what happens before a fall event 
occurs. It corresponds to a question by Cowden and Dowd (2007) about 
‘What leads to a fall?’;   
2. The event or fall phase describes what happens at time of a fall event, or 
what causes a fall-related injury. It corresponds to the question by Cowden 
and Dowd (2007) about ‘Given a fall, what leads to an injury?’; and  
3. The post-event or post-fall phase describes the consequence of a fall 
event or severity of a fall-related injury after a fall has occurred. It 
corresponds to the question by Cowden and Dowd (2007) ‘Given injury, 
what determines severity?’  
By addressing the injury causation in each cell, the 3x4 matrix pinpoints the 
interplay of factors (i.e., host, agent, physical, and social environments) across three 
phrases of a time event. Hence, this thesis applies the model to identify the factors 
associated with each stage of a fall event. Table 3.1 provides an example of 
Haddon’s matrix as applied to the determinants of a fall.  
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Table 3.1 Conceptualisation of Haddon’s matrix to the issue of fall-related injuries (Author’s 
table) 














of fall risks 







Slipped and hit 
head on wall 








Material of a 
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Existence of 
handrail or type 







Haddon also developed 10 strategies that complement the matrix. The key 
aspect of these strategies is to modify the environments by identifying opportunities 
to prevent, modify, and interrupt harmful energy from coming into contact with an 
individual (Stevenson, Ameratunga, & McClure, 2004).  
The model is of relevance to this research. Both Haddon’s matrix and the 10 
principles of Haddon’s countermeasures have been widely used to understand the 
causation of an injury event and to identify potential preventive strategies directed at 
each of the factors (Runyan, 2003). As fall and fall-related injuries result from a 
combination of risk factors or causes, this tool can be effectively used to develop a 
range of interventions for any type or cause of injury (Stevenson et al., 2004). In 
addition, the matrix and the 10 principles can be utilised to address any public health 
issue through risk factors identification and devising a range of preventive 
measures, respectively (Runyan, 2003). Thus, it provides a useful tool to improve 
knowledge about fall-related risk factors in the middle-aged group, and this 
knowledge can be used to develop appropriate preventive strategies.   
Notwithstanding the versatility of the model by Haddon, there are limitations 
that need to be acknowledged. The countermeasures place an emphasis on 
restricting the effect of the hazard on the agent and both the physical and social 
environments (i.e., passive prevention), rather than on the host or person (i.e., 
active prevention). Active prevention strategies require actions of individuals to have 
an effect (e.g., physically active), whereas passive prevention strategies are often 
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built into the agent and/or environment (e.g., road design) (Andersson & Menckel, 
1995). The focus on hazard prevention in the model is consistent with the review by 
Lonero et al. (cited in Gielen and Sleet), who claimed that although the model 
considers behavioural changes, it does not emphasise them (Gielen & Sleet, 2003). 
The assessment implies that Haddon puts less emphasis on behavioural changes 
as part of preventive measures.  
In addition, Haddon’s matrix fails to consider a method for identifying the most 
suitable preventive intervention. The need for a process to select the most 
appropriate strategies was recognised by Runyan (2003), who proposed a third 
dimension for the model. The third dimension includes decision criteria for choosing 
a suitable intervention such as effectiveness, equity, freedom, and cost. The 
additional dimension may assist decision makers to evaluate the relative merits of 
alterative intervention options.  
Despite the limitations, Haddon’s matrix contributes to the field of injury 
epidemiology by systematically guiding epidemiologic research and prevention 
practice in understanding the origin of the problem and forming preventive 
interactions necessary to address the issues (Runyan, 2003). Hence, this research 
used Haddon’s model to explore the characteristics of fall-related injuries among the 
middle-aged adults. By applying appropriate falls information to Haddon’s matrix, 
(such as physical activity level within the “host” and “pre-event”, location of the fall 
within the “physical environment” and “event”, or injuries sustained within the “host” 
and “post-event”), the matrix is able to reflect why/where/how a person fell, as well 
as the potential risk factors and impacts of the fall. Thus, the matrix is useful for 
understanding the circumstances of falls among middle-aged persons before their 
fall, during their fall, and after their fall.   
In addition, a range of fall prevention interventions for middle-aged adults can 
be devised based on the information in the matrix, as well as the 10 principles of 
Haddon’s countermeasures. For instance, in order to modify the hazard associated 
with the object (e.g., high-heel shoes), advice to wear appropriate footwear is a 
preventive measure that corresponds to countermeasure number four – “modify the 
rate or spatial distribution of the hazard from its sources” (Queensland Health, 
2008b). However, this doctoral research focuses on exploring injury circumstances 
and risk factors related to falls, rather than investigating fall interventions for middle-
age, and the countermeasures are therefore not within the scope of this research.  
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3.2.2 HADDON’S MATRIX AS A GUIDING FRAMEWORK TO THE SCOPE OF 
THIS RESEARCH 
This doctoral research used Haddon’s matrix as a theoretical framework to 
inform the scope of this thesis. Currently, little is known about falls in midlife. To get 
a clear understanding of falls and related injuries in this group, a theoretical 
framework was used as a guide to inform data collection. It is important that the 
determinants, circumstances, and outcomes of falls and other related injuries need 
to be examined, before devising any preventive interventions for this age group. 
Among all the public health theories, Haddon’s matrix is able to inform this research 
by identifying the above information on the characteristics of falls among the middle-
aged adults. Other public health theories, such as the public health approach, the 
transtheoretical model, and the social ecological model, have previously been used 
to inform falls prevention interventions among older adults (McMahon, Talley, & 
Wyman, 2011; McNulty, Johnson, Poole, & Winkle, 2003; Resnick & Nigg, 2003; 
Scott, Wagar, Sum, Metcalfe, & Wagar, 2010). However, these theories are argued 
to be less applicable to this research than Haddon’s matrix, given that these theories 
do not address the aims of this thesis. The following section briefly appraises the 
public health approach, the transtheoretical model, and the social ecological model 
that have less relevance to this research. It then justifies the use of Haddon’s matrix 
as the most appropriate theoretical framework for this thesis. 
Public health approach 
The public health approach highlights the four sequential steps necessary to 
plan, implement, and evaluate preventive strategies for program delivery: 
surveillance, risk factor identification, intervention evaluation, and program 
implementation (Christoffel & Gallagher, 2006). In effect the public health approach 
concentrates on planning, implementing and evaluating an intervention. This thesis 
does not involve an intervention but rather seeks to establish the determinants of 
falls, the circumstances of falls, and the outcomes of falls. The public health 
approach, on the other hand, does not provide guidance on what information needs 
to be collected to address the issues of fall injuries. Thus, the public health approach 
is not particularly useful for the doctoral study.   
Transtheoretical model 
The transtheoretical model has been widely used to guide the development of 
interventions to address specific health behaviours. The key construct of this model 
is the stages of change, which explain individuals’ behavioural change. Stages of 
change measures the readiness of change in individuals based on the temporal 
Chapter 3: Theoretical framework 55 
  
dimension of five stages that an individual needs to go through while making 
changes, which are precontemplation, contemplation, preparation, action, and 
maintenance. This model also incorporates other behavioural change constructs 
including decisional balance, process of change, and self-efficacy (Prochaska, 
Redding, & Evers, 2008). The transtheoretical model assumes that the behaviours 
are already known for the delivery of interventions. Although the doctoral study 
examines behaviours that may be associated with the risks of falls for middle-aged 
group, it does not focus on the development of fall prevention interventions targeting 
the behavioural change. Hence, the identification of fall prevention behaviours for 
the implementation of interventions is beyond the scope of this research. 
Additionally, this thesis aims to explore possible environmental conditions 
associated with falls in middle-aged adults. However, the transtheoretical model fails 
to account for specific environmental conditions that could cause falls. Thus, the 
model is not applicable to this research. 
The social ecological model   
The social ecological model, another widely used model in public health 
research, acknowledges that individual behaviour is shaped not only by individual 
factors, but by broader socio-environmental factors and an interaction of individuals 
and socio-environmental factors (Cohen et al., 2003). Similar to the transtheoretical 
model, this model assumes that the behaviours are already known for the 
development of interventions. Moreover, the social ecological model fails to highlight 
the temporal elements that are an essential component in etiologic injury research. 
Hence, the social ecological model is not useful for the doctoral study.     
Haddon’s matrix 
Haddon’s matrix is deemed to be the most appropriate theory to be used to 
address the problem of falls for this thesis. This doctoral study aims to examine the 
determinants, circumstances, and outcomes of falls and other related injuries, so 
that theory-based health promotion interventions can be developed to influence the 
behaviours. Haddon’s matrix is able to provide guidance by highlighting the injury 
factors contributing to the fall event (i.e., the host, the agent, the physical 
environment, and social environment). The matrix also highlights the temporal 
elements by including three phrases of a time event (i.e., pre-fall, fall, and post-fall), 
so that factors can be identified at each phrase of the event.  
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3.2.2.1 The use of Haddon’s matrix in this research 
This section presents the application of Haddon’s matrix to the program of this 
research, and describes the information collected for this research, with the 
appropriate data collection method at three phases of the matrix.  
In Haddon’s matrix (Table 3.1), an understanding of what happens before a 
fall event occurs (i.e., pre-fall phase) requires information about the risk factors of a 
fall. A body of literature on falls in the elderly has indicated a range of factors that 
could increase the risk of a fall. The risk factors include muscle weakness, balance 
problems, number of medical conditions, impaired functional mobility, inappropriate 
footwear, and insufficient lighting. An understanding of fall prevention knowledge 
and perception towards falls among individuals is essential in developing preventive 
initiatives designed to reduce the risk of a fall (Laing, Silver, York, & Phelan, 2011; 
Yardley et al., 2006a). Such information has been found to be useful in developing 
strategies to address other types of injuries (Deljavan, Sadeghi-Bazargani, Fouladi, 
Arshi, & Mohammadi, 2012). As a result, this research used surveys with middle-
aged adults who had a fall to obtain the above information for the ‘pre-fall’ stage to 
inform the understanding of the risk factors or what caused them to fall (Study 2a). 
Next, an understanding of what happens at time of a fall event or what causes 
a fall-related injury (i.e., fall phase) requires information about the circumstances of 
a fall. According to the WHO Injury Surveillance Guideline (Holder, Peden, & E, 
2001), data associated with a fall should be collected, including the mechanism 
(e.g., slip or trip), location (e.g., kitchen, bathroom), injury factor (e.g., water, uneven 
ground), and activity (e.g., walking). In this research, such information was collected 
via secondary data analysis (Study 1) using the injury surveillance database QISU 
to inform the circumstances of a fall. 
Lastly, an understanding of the consequence of a fall event or the severity of a 
fall-related injury after a fall has occurred (i.e., post-fall phase) requires information 
about the outcomes. The outcomes of a fall event include the nature of the injury 
and the health status of the individual after the fall. To examine the extent of the 
severity caused by fall injuries, it is appropriate to collect the following information:  
- injury sustained (e.g., sprain, fracture),  
- time required to treat the injury at the ED (i.e., triage score), and whether 
further medical treatment is required (i.e., discharge status), and  
- changes in the individual’s health status (e.g., perceived health, physical 
functioning, and physical activities) pre- to post-fall.  
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To address falls that involve repeated occurrences, Runyan (1998) asserted 
that strategies developed to address the health of individuals post-event may serve 
as pre-event strategies for preventing the occurrence of a subsequent event. For 
instance, given that people with a history of falling are likely to fall again in the future 
(Ambrose et al., 2013; Tinetti et al., 1988), efforts to rehabilitate a person who has 
had a fall as post-event strategies (e.g., exercises to restore balance and muscle 
strength) are often directed at preventing a future fall incident.  
As discussed previously, information relating to health status, fall prevention 
knowledge, and perception towards the risk of falling assists in the understanding of 
whether a person is likely to engage in behaviours that increase the risk of a fall. 
Hence, strategies to the improve health status, the fall risk, and fall prevention 
knowledge of an individual after a fall may serve as the strategies for preventing the 
individual from engaging in risky behaviours in future. Given the above information 
was collected at the pre-fall stage, this research was designed to collect the same 
information at the post-fall stage to examine any changes between the two phases. 
The research used secondary data analysis of the injury surveillance database 
QISU to describe the nature of injury (Study 1) and then pre-event and post-event 
surveys to determine the consequences of the fall (Study 2b).  
Table 3.2 summarises each study within this research as guided by Haddon’s 
matrix. Due to the timeframe of the PhD, information such as treatment or advice 
received in the ED, and changes made to prevent subsequent falls were beyond the 
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Table 3.2 Haddon’s matrix as the conceptual framework for the program of this research 
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*Information is not presented in this thesis and requires further research. 
 
 CONCLUSION 3.3
Chapter 3 presented a review of theoretical frameworks that have been 
utilised to address the area of falls. The chapter also justified the use of Haddon’s 
matrix as a conceptual framework to inform the scope of this thesis. To assist with 
understanding risk factors, circumstances, and consequences of falls among 
middle-aged adults, the matrix is able to inform a range of injury factors before, 
during, and after a fall event. Therefore, the matrix provides guidance on what 
information needs to be collected, as well as the data collection methods for 
collecting the information in order to understand the injury characteristics 
surrounding falls for this age group.  
Chapter 3 discussed the features and use of Haddon’s matrix in addressing 
falls in midlife. Chapters 4, 5, and 6 present Study 1, Study 2a, and Study 2b 
respectively within the program of this research. Chapter 4 examines the 
circumstances of falls among middle-aged adults. It provides information relating to 
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the ‘host’ at the fall and post-fall phases, ‘object’ and ‘physical’ factors at the pre-fall 
and fall phases, and the ‘social environment’ factor at the fall phase in the matrix. 
Chapter 5 identifies potential risk factors for falls in this age group. It provides 
information relating to the ‘host’ factors at the pre-fall and fall stages, and the ‘social 
environment’ factor at the pre-fall stage. Chapter 6 examines the consequences of 
falls for this age group. It provides information relating to the ‘host’ factors at the 
post stage.  
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Chapter 4: Secondary analysis (Study 1) 
 INTRODUCTION 4.1
Chapter 4 presents the first study within this program of research. Study 1 
aimed to provide a profile of middle-aged adults who experienced a fall and 
presented to emergency departments (EDs) for treatment of fall injuries in 
Queensland. The study addressed the research question: RQ 1 “What are the 
characteristics of a fall and fall related injuries in the 40-64 year age group captured 
in Queensland injury surveillance [i.e., Queensland Injury Surveillance Unit 
(QISU)]?” QISU data were used in this study to identify the injury circumstances of 
falls, as QISU collects in-depth injury surveillance data at ED settings across the 
state. Injury surveillance data collected in QISU, such as the activity at time of the 
injury, and the location and factors involved in the injury have been used to inform 
injury research and policy development (Queensland Injury Surveillance Unit, 2009). 
To achieve the research aim, it was essential to first ensure relevant falls data were 
captured in the QISU dataset prior to identification of the fall-related injury patterns.  
The study first used coded data (i.e., the external cause and mechanism of 
injury for falls) and narrative data (i.e., fall-related keywords/index terms) to 
maximise the detection of potential cases. It also involved exclusion of non-fall 
cases and extraction of fall related text terms via a manual review of the injury triage 
text. These processes enhanced the integrity of injury data in order to inform the 
circumstances of falls among middle-aged adults.  
A secondary data analysis using the QISU data was undertaken to identify the 
characteristics of injurious falls. Characteristics included the nature of the injury, the 
body region injured, the activity at the time of injury, the location and area of injury, 
the object associated with a fall, the major injury factor, the triage category, and the 
discharge status for this age group.  
Chapter 4 first provides a description of QISU as a source for collecting injury 
data and an explanation of the variables collected in QISU. The chapter then 
describes the methods for identifying fall cases. A presentation of the results and a 
discussion relating to the injury patterns of falls among middle-aged adults who 
presented to the EDs for treatment in Queensland then follows.  
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 OBJECTIVES 4.2
The objective of Study 1 was: 
To identify and describe the characteristics of falls among middle-aged adults 
presenting to emergency departments in Queensland.  
Having provided the objective for Study 1, the next section provides 
information about QISU as the injury data source, as well as the injury data QISU 
collects. 
 METHOD 4.3
4.3.1 DATA SOURCE AND VARIABLES 
Study 1 used QISU data to describe the circumstances surrounding injurious 
falls among middle-aged adults. QISU collects injury data based on the National 
Data Standards for Injury Surveillance (National Injury Surveillance Unit (NISU)a, 
2010) from a convenience sample of 27 participating Queensland public hospital 
EDs4. QISU hospitals are located in urban, regional, and remote locations 
throughout Queensland. QISU data are collected by nurses at triage either in 
electronic or paper form. In larger hospitals, the data are collected via an injury 
surveillance screen embedded in the Emergency Department Information System 
(EDIS) software (iSoft, 2010), whereas in smaller hospitals the data are collected in 
paper form. The electronic data and paper forms are then sent to QISU for cleaning 
and data entry (Siskind & Scott, 2013). According to QISU, approximately 20% of 
the adult injury-related ED presentations in Queensland are captured in the 
database (Swaminathan et al., 2011). Given that not all public hospitals in 
Queensland collect QISU data, QISU data are likely to underestimate the total 
number of fall-related injuries in middle-aged adults presenting to EDs in 
Queensland. 
QISU collects a number of variables that inform the injury circumstances of 
falls. The variables are: external cause (e.g., fall – low [on same level or <1 metre 
4 The convenience sample of the QISU participating Queensland public hospital EDs (n=27) 
included children’s hospitals captured for the year 2010. 
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drop or no information on height]), mechanism of injury (e.g., fall/jump from lesser 
height (<1 metre), fall by a slip or trip), activity at time of injury (e.g., 
resting/sleeping/eating, working for income), major injury factor (e.g., floor), location 
of injury (e.g., home, trade, or service area), area of injury (e.g., bathroom), nature 
of the injury (e.g., sprain/strain, fracture), the body region affected (e.g., head, knee, 
lower leg), triage category (Category 1: Resuscitation – Category 5: Non-urgent), 
and discharge status (e.g., discharged, admitted). Objects involved in falls (e.g., 
ladders) are extracted from a manual review of the narrative texts recorded in the 
database. The following sections provide explanations of some of the terms used in 
QISU and how these terms are distinguished from each other: 
Triage category 
Triage category is a system used in EDs to determine the priority of medical 
attention based on the patient’s medical needs. When a patient presents at triage in 
the ED, a triage nurse allocates the patient to one of five triage categories based on 
the urgency for the patient to be seen for medical assessment and treatment. The 
triage categories are Category 1: Resuscitation (immediate attention), Category 2: 
Emergency (10 minutes), Category 3: Urgent (30 minutes), Category 4: Semi-urgent 
(60 minutes), and Category 5: Non-urgent (120 minutes) (FitzGerald, Jelinek, Scott, 
& Gerdtz, 2010). It is worth noting that the triage category is intended to indicate the 
urgency of the ED treatment, but not necessarily to indicate the severity of injury 
(FitzGerald et al., 2010). Thus, the urgency for medical services is used as a 
surrogate measure of injury severity, but there are notable exceptions. For instance, 
a person with a welding flash to the eyes will not die of flash burn, but injury to the 
eyes will be considered highly urgent. Due to the need to alleviate pain and the 
possible detrimental outcome if left untreated, these types of injuries will most likely 
be deemed as Category 1, as warranting immediate medical attention. Despite 
these nuances, the triage category system has been widely used as a surrogate 
measure of injury severity in the ED literature (Considine, Ung, & Thomas, 2000; 
Huang, Yang, & Lee, 2002). In this study, the triage category was utilised to 
approximately indicate the severity of injury. Patients with the most severe injuries or 
conditions were triaged as Category 1, whereas those with the least severe injuries 
or conditions were triaged as Category 5.   
Discharge status  
Discharge status was used in Study 1 as another measure of the severity of 
the injury. There are six discharge categories recorded in QISU: 1 ‘ED service event 
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completed – discharged’, 2 ‘Admitted to hospital (excluding ED bed)’, 3 ‘Transferred 
to another hospital’, 4 ‘Did not wait’, 5 ‘Left after treatment commenced’, and 6 ‘Died 
in ED’. In this study, patients who were (1) admitted to hospital, (3) transferred to 
another hospital, or (6) died in ED were considered to be severely injured. 
Conversely, those who were discharged home were considered to have the least 
severe injuries or conditions.  
Object involved in a fall and major injury factor 
In this study, an object involved in a fall refers to an object or substance 
leading to a fall event. It was obtained via a manual review of the triage text. A new 
variable was created to record the object. Objects with a similar nature, such as a 
chair, stool, or sofa, were grouped together based on the classification of the 
International Classification of External Causes of Injuries (ICECI Coordination and 
Maintenance Group, 2004). 
Unlike the objects that result in a fall event, major injury factors are defined as 
“the type of objects or substances involved in the occurrence of injury” (National 
Injury Surveillance Unit (NISU)b, 2010). The difference between these two terms is 
demonstrated with an example recorded in the triage text of the QISU data “PT fell 
off 3rd step of stairs landing on concrete, pain to left ribs and back since.” In this 
example, the object involved in a fall was the stairs, whereas the major injury factor 
was the concrete. 
4.3.2 IDENTIFICATION OF FALL CASES IN QISU DATABASE 
Prior to examining the injury circumstances surrounding falls among the 
middle-aged group, it was vital to first identify true fall cases in the QISU database, 
so that only fall cases were included in the analyses. There were four steps in 
extracting the fall cases: case selection, case categorisation, data cleaning, and the 
extraction of keywords/index terms. Firstly, potential fall cases were selected for all 
unintentional injuries in adults aged 40-64 years from 1 January to 31 December 
2010. Cases coded with the external cause and/or mechanism of injury for a fall 
were selected. To capture fall events that may have been coded to another 
mechanism or external cause code, a search using fall-related keywords (e.g., ‘fall’, 
‘fell’) or index terms (e.g., ‘slip’, ‘trip’, ‘stumble’, or ‘FOOSH’ [i.e. fall on outstretched 
hand]) in the narrative text field was also conducted.  
Potential fall cases were screened via a manual review of the narrative text 
field to ensure only true fall cases were captured in the dataset. To define a fall 
case, the criteria of the International Statistical Classification of Diseases and 
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Related Health Problems, Tenth Revision, Australian Modification (ICD-10-AM) 
(National Centre for Classification in Health, 2008) were used. In accordance with 
the ICD-10-AM criteria for falls cases, the exclusion criteria included a fall from an 
animal, a burning building, machinery, a transport vehicle, or a fall into fire or water 
(with drowning or submersion) (National Centre for Classification in Health, 2008). 
Further details regarding the methods for identifying fall cases in the QISU database 
are described in Appendix 1. 
4.3.3 APPLICATION TO HADDON’S MATRIX 
Haddon’s matrix was used in Study 1 to understand the injury circumstances 
of falls among middle-aged adults. The matrix guides what information is essential 
to collect in order to understand the injury factors contributing to the pre-fall, fall, and 
post-fall stages. In this study, the variables obtained from QISU could be applied to 
the different cells of Haddon’s matrix and thus, provide information regarding the 
injury factors at the three stages. According to the matrix, variables such as the 
mechanism of injury and the triage category/discharge status represent the ‘host’ 
factors at the fall (i.e., what leads to a fall injury) and post-fall (i.e., what determines 
the severity of a fall injury) stages respectively. The activity at the time of injury 
represents the ‘social environment’ factor at the fall stage. The location of injury and 
area of injury represent the ‘physical environment’ factors at the pre-fall (i.e., what 
leads to a fall) and fall stages respectively. The object involved in a fall and the 
major injury factor represent the ‘object’ factors at the pre-fall and fall stages 
respectively.  
4.3.4 ANALYSES 
QISU data were analysed using the statistical software SPSS. Frequencies 
and proportions were computed to describe the patterns associated with fall injuries 
among middle-aged adults presenting to QISU participating EDs. The injury 
variables were examined by age group, for men and women separately, to identify 
and compare injury characteristics. The targeted age range (40-64 years) was 
divided into five age groups (i.e., 40-44, 45-49, 50-54, 55-59, and 60-64) for ease of 
analysis.  
Graphs or tables for each variable are presented in the following section. The 
nature of injury and the injured body regions were analysed in a matrix. The results 
of this analysis are presented in Appendix 1.  Cases that were coded in QISU as 
‘other specified’ or ‘unspecified’ for nature of injury or body region were grouped 
together as ‘other specified or unspecified activity’. Particular body regions for which 
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cases were uncommon (e.g., ankle and foot, wrist and hand) were grouped to 
increase the number of cases within regions. The significance test, z-ratio, was 
calculated to compare the differences between the proportions of men and women, 
and the proportions between particular age groups.  
4.3.5 ETHICS  
Ethical clearance for this research study was approved by the Human 
Research Ethics Committees (HREC) of Queensland University of Technology 
(Approval number: 1100000506) (Appendix 17) and Queensland Health (RD003707) 
(Appendix 18).   
 RESULTS 4.4
This section first describes the samples captured in the QISU database for the 
year 2010. The results of the characteristics of fall related injuries that correspond to 
Research Question 1 are then reported.  
4.4.1 SAMPLES DESCRIPTION  
There were 2,293 fall injury events in adults aged between 40 and 64 years 
who presented to one of the 21 QISU participating public hospital EDs in 20105, 
representing approximately 24% of QISU injury presentations among adults within 
the age group for the year. Overall, the proportion of all injury presentations at the 
EDs attributable to falls was significantly higher in women (33%) than in men (18%) 
(z=-17.75, p<0.001) (See Appendix 2). As seen in Figure 4.1, overall, the proportion 
of injury presentations attributable to falls gradually increased across age groups, 
from 18% in those aged 40-44 years to 34% in those aged 60-64 years, and the 
difference in proportion between these two groups was statistically significant (z=-
10.77, p<0.001). However, for women, the proportion of injury presentations 
attributable to a fall increased more sharply across ages, from 25% in those aged 
40-44 years to 51% in those aged 60-64 (z=-9.55, p<0.001). The findings showed 
that fall injuries requiring ED treatment among middle-aged adults increased with 
age, and more sharply in women.   
5 A map of Queensland public hospital EDs is provided to indicate the highlighted areas that 
have at least one QISU hospital covered by the QISU data for the year 2010 (see Appendix 
26). 
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Figure 4.1 Age-specific proportions of fall-related ED presentations in the QISU database 
(n=2,293, 23.8% of QISU injury presentations): for men and women aged 40-64 years, 2010 
 
4.4.2 FALLS INJURY CHARACTERISTICS (RESEARCH QUESTION 1) 
The following describes the findings of Research Question 1 to provide a 
profile of the injury circumstances of falls captured in the QISU dataset. The injury 
circumstances of falls include the mechanism of the fall-related injury, location and 
area of the injury, nature of the injury, body region injured, object involved in a fall, 
major injury factor, activity at the time of injury, triage category, and discharge 
status.  
RQ 1: What are the characteristics of falls and fall-related injuries among middle-
aged adults captured in the QISU dataset? 
Mechanism  
The mechanism of injury provides information about how a person is injured 
during a fall event. It aligns with the ‘host’ factor at the fall stage in the matrix. Figure 
4.2 shows the seven most common mechanisms of fall-related injuries by age 
group, for women and men. These mechanisms represent 89% (n=2047) of all fall 
injuries among those aged 40-64 years. Approximately 30% (n=686) of all fall-
related injuries were caused by a slip or trip on the same level. The proportion of fall 
injuries sustained by this mechanism increased across age groups for both men and 
women. However, for women, the proportion of fall injuries due to a slip or trip 
increased more sharply, from 25.5% in 40-44 year olds to 41.1% in 60-64 year olds, 
and the age differences were significant (z=-3.61, p<0.001) (Figure 4.2).   
There were significant gender differences in the mechanism of falls. A higher 
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injuries from a slip or trip (z=3.57, p=<0.001). Additionally, a higher proportion of 
women (n=131, 10.3%) than men (n=81, 7.9%) were injured as a result of falling 
from/on stairs (z=2.01, p=0.04).  
In contrast, a higher proportion of men than women sustained an injury falling 
or jumping from greater heights (i.e., more than one metre), with the percentage of 
men with this type of injury (n=82, 8.0%) being three times higher than the 
percentage of women (n=32, 2.5%) (z= -5.99, p<0.001). However, the result should 
be interpreted with caution. Although this mechanism of falls was not common 
among middle-aged adults, as indicated by a small number (n=114) in the QISU 
dataset, the impact of falling from more than one metre is likely to be serious. 
Hence, the significant differences in injury from this mechanism between men and 
women may suggest that men are more likely than women to sustain a serious 
injury as a result of falling from heights. 
  
Figure 4.2 Mechanisms of fall-related injury by age group for women and men for the year 
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Location 
Location of injury aligns with the ‘physical environment’ factor at the pre-fall 
stage in the matrix. As illustrated in Figure 4.3, home was the most common location 
of a fall for men and women, representing 51% (n=1161) of the fall injuries recorded. 
A higher proportion of men and women aged 60-64 years had a fall in the home, 
compared with the proportion of men and women aged 40-59 years. In particular, 
the proportion of women who had a fall in the home increased sharply from 
approximately 52% (n=129) in women aged 55-59 years, to 61% (n=150) in women 
aged 60-64 years (z=-2.10, p=0.04). In contrast, the proportion of adults who had a 
fall that occurred in a recreation area or a sports facility decreased steadily across 
age groups, from 9.6% in 40-44 year olds to 3.0% in 60-64 year olds, and the age 
differences were significant (z=4.03, p<0.001). Approximately 21% (n=480) of the 
adults were injured in other locations or in locations that were not specified in the 
dataset. These injuries were coded as ‘other or unspecified location’. 
Given that home was the most common location of fall-related injuries in 
middle-aged adults and that middle-aged adults were either in labour force, retired, 
or not working, further analysis was conducted to examine if the result was differed 
by work status. As illustrated in Table 4.1, a higher proportion of middle-aged adults 
who were not working (i.e. pensioners, home carers, unemployed) (n=699, 55.4%) 
had a fall in the home, compared to the proportion of those who were working 
(n=167, 31.7%), and the differences were significant (z=9.11, p<0.001). The 
significant differences in sustaining a fall at home between those who were working 
and not working may suggest that those who were not working are more likely than 
their counterparts to spend more time at home. In contrast, those who were injured 
in trade or service areas (z=-7.39, p<0.001), and hospital or other health service 
(z=-8.13, p<0.001) were mainly adults who were working for income. 
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Table 4.1 Location of fall-related injury by employment status for the year 2010, QISU data 
Location of injury Not 
working 






 Child not 
at school 
Home 
duties Pensioner Student Unemployed     
 N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) 
Home  
 
2 (100) 130 
(62.2) 
467 (56.7) 0(0) 100 (44.2) 699 (55.4) 167 (31.7) 295 (58.4) 1161 (50.6) 
Other or unspecified 
location 
0(0) 39 (18.7) 168 (20.4) 0(0) 56 (24.8) 263 (20.8) 116 (22.1) 101 (20.0) 480 (20.9) 
Trade or service area 0(0) 11 (5.3) 45 (5.5) 0(0) 11 (4.9) 67 (5.3) 84 (16.0) 28 (5.5) 179 (7.8) 
Street or highway  0(0) 11 (5.3) 50 (6.1) 1 (100) 33 (14.6) 95 (7.5) 19 (3.6) 36 (7.1) 150 (6.5) 
Sport or recreation 
area 
0(0) 7 (3.3) 67 (8.1) 0(0) 15 (6.6) 89 (7.1) 28 (5.3) 22 (4.4) 139 (6.1) 
Hospital or other 
health service 
0(0) 2 (1.0) 5 (0.6) 0(0) 2 (0.9) 9 (0.7) 40 (7.6) 6 (1.2) 55 (2.4) 
Residential institution 0(0) 2 (1.0) 10 (1.2) 0(0) 8 (3.5) 20 (1.6) 6 (1.1) 5 (1.0) 31 (1.4) 
Industrial or 
construction area 
0(0) 0(0) 4 (0.5) 0(0) 0(0) 4 (0.3) 22 (4.2) 3 (0.6) 29 (1.3) 
Farm 0(0) 4 (1.9) 5 (0.6) 0(0) 0(0) 9 (0.7) 11 (2.1) 4 (0.8) 24 (1.0) 
School, other 
institution, or public 
administrative area 
0(0) 2 (1.0) 3 (0.4) 0(0) 1 (0.4) 6 (0.5) 13 (2.5) 4 (0.8) 23 (1.0) 
Mine or quarry 0(0) 1 (0.5) 0(0) 0(0) 0(0) 1 (0.1) 20 (3.8) 1 (0.2) 22 (1.0) 
Total 2 (100) 209 (100) 824 (100) 1 (100) 226 (100) 1262 (100) 526 (100) 505 (100) 2293 (100) 
 
 




Figure 4.3 Location of fall-related injury by age group for women and men for the year 2010, 
QISU data 
 
 Area of place  
Area of place provides information about a specific area where a person was 
injured during a fall event. It aligns with the ‘physical environment’ factor at the fall 
stage in the matrix. As indicated above, given that home was the most common 
location of fall-related injuries in middle-aged adults, Table 4.2 and Table 4.3 
present the areas within and around a home where the injuries frequently occurred, 
by age and gender. Any area categories with less than 1% of the total cases for both 
men and women (i.e., <n=1161) were classified as ‘other specified area surrounding 
home’. The tables show that stairs were the most common areas of a fall-related 
injury within a home for men and women. A higher proportion of younger adults 
(19.4%) than older adults (10.0%) had fall injuries on stairs and the differences were 
significant (z=2.86, p=0.004).      
Of the ED presentations, a higher proportion of women (17.8%) than men 
(13.9%) had a fall-related injury on the stairs and in interior areas within the home. 
However, the differences were not statistically significant (z=1.78, p=0.08). 
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exterior areas surrounding the home (z=2.05, p=0.04).  It is interesting that although 
there were only 16 middle-aged adults falling from a roof, all but one of these injury 
cases occurred in men. Similar to the mechanism of injury (i.e., falling from more 
than one metre), this result needs to be interpreted cautiously. Despite the small 
number of middle-aged adults falling from a roof within the home, the finding may 
suggest that middle-aged men who fall from heights are more likely than middle-
aged women to sustain severe injuries. Additionally, the gender differences in falling 
at different areas may reflect gender differences in engaging in different activities at 
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Table 4.2 Areas within and around a home where a fall-related injury occurred, by age group 
for women for the year 2010, QISU 
Area within and 
around a home 
Women  
40-44 45-49 50-54 55-59 60-64 Total 
N (%) N (%) N (%) N (%) N (%) N (%) 
Stairs 25 (20.7) 34 (25.4) 27 (19.4) 17 (13.2) 17 (11.3) 
120 
(17.8) 
Other, interior 18 (14.9) 17 (12.7) 23 (16.5) 15 (11.6) 24 (16.0) 97 (14.4) 
Unspecified  14 (11.6) 17 (12.7) 16 (11.5) 11 (8.5) 18 (12.0) 76 (11.3) 
Garden, park, or 
backyard 8 (6.6) 10 (7.5) 10 (7.2) 20 (15.5) 16 (10.7) 64 (9.5) 
Other, exterior 11 (9.1) 10 (7.5) 10 (7.2) 5 (3.9) 8 (5.3) 44 (6.5) 
Bathroom 6 (5.0) 9 (6.7) 10 (7.2) 8 (6.2) 17 (11.3) 50 (7.4) 
Bedroom 4 (3.3) 9 (6.7) 6 (4.3) 9 (7.0) 6 (4.0) 34 (5.1) 
Living/dining area 6 (5.0) 3 (2.2) 8 (5.8) 5 (3.9) 8 (5.3) 30 (4.5) 
Kitchen 8 (6.6) 3 (2.2) 7 (5.0) 8 (6.2) 10 (6.7) 36 (5.3) 




1 (0.8) 2 (1.5) 4 (2.9) 4 (3.1) 7 (4.7) 18 (2.7) 
Verandah or 
balcony 3 (2.5) 1 (0.7) 4 (2.9) 8 (6.2) 1 (0.7) 17 (2.5) 
Hall/foyer 5 (4.1) 4 (3.0) 1 (0.7) 3 (2.3) 1 (0.7) 14 (2.1) 
Footpath/path/foot 
track 2 (1.7) 1 (0.7) 4 (2.9) 1 (0.8) 5 (3.3) 13 (1.9) 
Garage/carport 1 (0.8) 3 (2.2) 0 (0.0) 1 (0.8) 3 (2.0) 8 (1.2) 
Swimming pool 1 (0.8) 1 (0.7) 1 (0.7) 0 (0.0) 1 (0.7) 4 (0.6) 
Roof 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.7) 1 (0.1) 
Other specified 
areas within and 
around a home 
3 (2.5) 4 (3.0) 3 (2.2) 8 (6.2) 3 (2.0) 21 (3.1) 
Total 121 (100) 134 (100) 139 (100) 129 (100) 150 (100) 673 (100) 
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Table 4.3 Areas within and around surrounding a home where fall-related injury occurred, by 
age group for men for the year 2010, QISU 
Area within and 
around a home 
Men  
40-44 45-49 50-54 55-59 60-64 Total 
N (%) N (%) N (%) N (%) N (%) N (%) 
Stairs 17 (17.7) 16 (16.3) 14 (15.1) 13 (12.7) 8 (8.1) 68 (13.9) 
Other, interior 11 (11.5) 6 (6.1) 13 (14.0) 13 (12.7)  10 (10.1) 53 (10.9) 
Unspecified  9 (9.4) 7 (7.1) 8 (8.6) 10 (9.8) 12 (12.1) 46 (9.4) 
Garden, park, or 
backyard 13 (13.5) 11 (11.2) 10 (10.8) 10 (9.8) 8 (8.1) 52 (10.7) 
Other, exterior 11 (11.5) 14 (14.3)  9 (9.7) 6 (5.9) 8 (8.1) 48 (9.8) 
Bathroom 5 (5.2) 8 (8.2) 6 (6.5) 7 (6.9) 7 (7.1) 33 (6.8) 
Bedroom 4 (4.2) 8 (8.2) 3 (3.2) 6 (5.9) 13 (13.1) 34 (7.0) 
Living/dining area 5 (5.2) 3 (3.1) 4 (4.3) 5 (4.9) 4 (4.0) 21 (4.3) 
Kitchen 0 (0.0) 2 (2.0) 2 (2.2) 5 (4.9) 4 (4.0) 13 (2.7) 




3 (3.1) 2 (2.0) 2 (2.2) 5 (4.9) 5 (5.1) 17 (3.5) 
Verandah or 
balcony 4 (4.2) 3 (3.1) 4 (4.3) 4 (3.9) 1 (1.0) 16 (3.3) 
Hall/foyer 0 (0.0) 1 (1.0) 4 (4.3) 1 (1.0) 2 (2.0) 8 (1.6) 
Footpath/path/foot 
track 2 (2.1) 2 (2.0) 1 (1.1) 4 (3.9) 0 (0.0) 9 (1.8) 
Garage/carport 0 (0.0) 3 (3.1) 1 (1.1) 4 (3.9) 2 (2.0) 10 (2.0) 
Swimming pool 2 (2.1) 5 (5.1) 0 (0.0) 1 (1.0) 4 (4.0) 12 (2.5) 
Roof 2 (2.1) 3 (3.1) 4 (4.3) 4 (3.9) 2 (2.0) 15 (3.1) 
Other specified 
areas within and 
around a home 
5 (5.2) 1 (1.0) 6 (6.5) 2 (2.0) 7 (7.1) 21 (4.3) 
Total  96 (100) 98 (100) 93 (100) 102 (100) 99 (100) 488 (100) 
 
Activity at the time of injury  
Activity at the time of injury provides information about the activity a person 
was doing during a fall event. It aligns with the ‘agent’ factor at the fall stage in the 
matrix. Figure 4.4 presents the common activities at the time of injury by age and 
gender. For approximately 47% (n=1080) of the fall-related ED presentations, the 
specific activity at the time of the fall was either not applied to any category, or was 
not recorded. Thus, these cases were grouped into ‘other or unspecified activity’. Of 
those that were coded with a specific activity, the majority of the fall-related 
presentations were coded as ‘resting, sleeping, eating and other personal activity’ 
(n=384, 16.7%). Possible scenarios where falls could occur while engaging in daily 
activities could be a person getting out of a bed and tripping over an object in the 
dark. The next most common activities at the time of injury were leisure activity 
(n=203, 8.9%) and working for income (n=192, 8.4%). 
For both men and women, the proportion of injuries that occurred while 
resting, sleeping, and eating increased across age groups, from 13.8% (n=65) in 
adults aged 40-44 years to 19.8% (n=80) in adults aged 60-64 years (z=-2.20, 
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p=0.03). Conversely, the proportions of injuries that occurred while working and 
engaging in sport activities decreased across age groups, from 10.9% (n=51) in 
adults aged 40-44 years to 5.3% (n=22) in those aged 60-64 years (z=2.99, 
p=0.003). Specifically, a higher proportion of men between 45-49 years of age 
(n=35, 14.8%) than men between 60-64 years of age (n=9, 5.4%) were injured while 
working for income (z=3.01, p=<0.001). The findings may reflect that a majority of 
older middle-aged adults captured in the QISU database, especially men, reduced 
their engagement in work and sport activities, but engaged more in daily living 
activities, possibly increasing their exposure to fall injuries. 
 
  
Figure 4.4 Activities at time of fall by age group for women and men for the year 2010, QISU 
data 
 
Object involved in a fall 
Information regarding the object involved in a fall aligns with the ‘object’ factor 
at the pre-fall stage in the matrix. Table 4.4 and Table 4.5 present the 10 most 
common objects involved in a fall by age and gender. These objects represented 
approximately 64% of all fall related presentations. For the majority of the fall-related 
ED presentations, the objects were either not coded to other specified categories or 
not recorded in the narrative text field, and were therefore coded as ‘other or 
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Of cases in which an object was described in the narrative text, stairs or steps 
were the most common objects involved in a fall among men and women. For 
women, the proportion of falling from/on stairs or steps decreased with age, from 
24.3% (n=45) in those aged 45-49 years to 12.2% (n=20) in those aged 60-64 years 
(z=2.91, p=0.004). For men, the proportion of falling on floors increased steadily with 
age, from 5.9% (n=8) in men aged 40-44 years to 17% (n=18) in those aged 60-64 
years (z=-2.75, p=0.006). There were gender differences in the objects involved in a 
fall: a higher proportion of men (5.5% of 1026 cases) than women (2.8% of 1267 
cases) fell from a ladder or a movable step (z=4.12, p<0.001). Similarly, a higher 
proportion of men (4.4% of 1026 cases) than women (2.1% of 1267 cases) 
experienced alcohol-related falls (z=3.21, p=0.001). Despite the small numbers of 
ladder-related falls and alcohol-related falls reported in QISU data, the gender 
differences in these cases may reflect men’s risky behaviours (i.e., working from 
heights and alcohol intoxication) that may lead to their exposure to the risk of falls.   
 
Table 4.4 Objects involved in a fall that resulted in ED presentations, by age group in women 
aged 40-64 years, 2010, QISU data  
Object 
involved in a 
fall 
Women  
40-44 45-49 50-54 55-59 60-64 Total 




26 (17.2) 39 (21.1) 50 (29.4) 42 (25.1) 43 (26.2) 200 (23.9) 




34 (22.5) 34 (18.4) 25 (14.7) 30 (18.0) 28 (17.1) 151 (18.0) 
Brick/concrete 16 (10.6) 21 (11.4) 19 (11.2) 20 (12.0) 27 (16.5) 103 (12.3) 
Natural surface 





7 (4.6) 6 (3.2) 11 (6.5) 5 (3.0) 6 (3.7) 37 (4.4) 
Gutter 6 (4.0) 8 (4.3) 9 (5.3) 6 (3.6) 6 (3.7) 35 (4.2) 
Chair/stool/sofa/




5 (3.3) 3 (1.6) 6 (3.5) 6 (3.6) 8 (4.9) 28 (3.3) 
Ladder/movable 
steps 4 (2.6) 6 (3.2) 6 (3.5) 8 (4.8) 4 (2.4) 28 (3.3) 
Total  151 (100) 185 (100) 171 (100) 167 (100) 164 (100) 838 (100) 
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Table 4.5 Objects involved in a fall that resulted in ED presentations, by age group in men 
aged 40-64 years, 2010, QISU data  
Object 
involved in a 
fall 
Men  
40-44 45-49 50-54 55-59 60-64 Total 




28 (20.7) 39 (26.5) 24 (18.8) 20 (17.7) 25 (23.6) 136 (21.6) 
Stairs/steps 17 (12.6) 21 (14.3) 21 (16.4) 18 (15.9) 10 (9.4) 87 (13.8) 
Natural surface 




8 (5.9) 10 (6.8) 17 (13.3) 16 (14.2) 18 (17.0) 69 (11.0) 
Brick/concrete 12 (8.9) 16 (10.9) 15 (11.7) 14 (12.4) 8 (7.5) 65 (10.3) 
Ladder/movable 
steps 14 (10.4) 11 (7.5) 8 (6.3) 10 (8.8) 13 (12.3) 56 (8.9) 





9 (6.7) 10 (6.8) 6 (4.7) 4 (3.5) 7 (6.6) 36 (5.7) 
Chair/stool/sofa/
lounge 3 (2.2) 5 (3.4) 7 (5.5) 7 (6.2) 5 (4.7) 27 (4.3) 
Gutter 7 (5.2) 7 (4.8) 6 (4.7) 2 (1.8) 4 (3.8) 26 (4.1) 
Total  135 (100) 147 (100) 128 (100) 113 (100) 106 (100) 629 (100) 
 
Major injury factor  
Major injury factor provides information about the object in the occurrence of 
injury during a fall event. It aligns with the ‘object’ factor at the fall stage in the 
matrix. Table 4.6 and Table 4.7 present the 10 most common major injury factors 
associated with fall-related injuries by age group, for women and men respectively. 
Approximately 26% of the ED presentations did not record specific injury factors, 
and were coded as ‘other or unspecified factor’.   
Of cases coded with an injury factor, other specified or unspecified structures 
or fixtures, such as stairs or steps, were the most common injury factors among men 
and women. A higher proportion of women (13.6%) than men (9.1%) sustained fall-
related injuries associated with floors, and the difference was statistically significant 
(z=2.89, p<0.01).  
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Table 4.6 Top 10 major injury factors associated with fall-related injuries, shown by age 




40-44 45-49 50-54 55-59 60-64 Total 













33 (19.0) 23 (11.7) 19 (9.9) 25 (13.3) 26 (14.6) 126 (13.6) 
Natural surface 
(e.g., pothole)   15 (8.6) 23 (11.7) 15 (7.9) 21 (11.2) 16 (9.0) 90 (9.7) 
Brick/concrete 16 (9.2) 18 (9.1) 15(7.9) 20 (10.6) 20 (11.2) 89 (9.6) 




7 (4.0) 6(3.0) 7 (3.7) 11 (5.9) 8 (4.5) 39 (4.2) 
Alcohol 9 (5.2) 8(4.1) 8 (4.2) 4 (2.1) 5 (2.8) 34 (3.7) 
Chair/stool 6 (3.4) 4 (2.0) 4 (2.1) 8 (4.3) 8 (4.5) 30 (3.2) 
Ladder/movable 
steps 4 (2.3) 6(3.0) 6 (3.1) 9 (4.8) 3 (1.7) 28 (3.0) 
Total  174 (100) 197(100) 191(100) 188(100) 178(100) 928(100) 
 
Table 4.7 Top 10 major injury factors associated with fall-related injuries, shown by age 




40-44 45-49 50-54 55-59 60-64 Total 
N (%) N (%) N (%) N (%) N (%) N (%) 
Other or 
unspecified 




fixture 35 (20.8) 37 (22.2) 29 (19.3) 20 (14.9) 17 (14.0) 138 (18.6) 
Natural surface 
(e.g., pothole)  28 (16.7) 25 (15.0) 22 (14.7) 12 (9.0) 12 (9.9) 99 (13.4) 
Floor (tile, 
timber, 
concrete) 6 (3.6) 9 (5.4) 18 (12.0) 19 (14.2) 15 (12.4) 67 (9.1) 
Alcohol 18 (10.7) 12 (7.2) 10 (6.7) 15 (11.2) 10 (8.3) 65 (8.8) 
Ladder/movable 
steps 13 (7.7) 11 (6.6) 7 (4.7) 9 (6.7) 12 (9.9) 52 (7.0) 
Brick/concrete 11 (6.5) 12 (7.2) 12 (8.0) 10 (7.5) 6 (5.0) 51 (6.9) 
Water  7 (4.2) 2 (1.2) 11 (7.3) 7 (5.2) 3 (2.5) 30 (4.1) 
Rock/stone/ 
gravel  5 (3.0) 6 (3.6) 5 (3.3) 6 (4.5) 6 (5.0) 28 (3.8) 
Other or 
unspecified 
material 6 (3.6) 6 (3.6) 4 (2.7) 5 (3.7) 7 (5.8) 28 (3.8) 
Total  168 (100) 167 (100) 150 (100) 134 (100) 121 (100) 740 (100) 
 
 
Chapter 4: Secondary analysis (Study 1) 
                                                                                                        78 
  
Nature of injury  
Nature of injury provides information about the type of injury to middle-aged 
adults after a fall event. It aligns with the ‘host’ factor at the post-fall stage in the 
matrix. Figure 4.5 presents the five most common types of fall-related injuries 
among middle-aged adults by age group, for women and men. These types 
represent 91% (n=2085) of all fall-related injuries recorded in the QISU database in 
2010. The most common types of injuries for men and women were sprains and 
strains (34% of all fall injuries, n=782). The percentage of middle-aged adults who 
presented with a sprain/strain decreased across age groups for both men and 
women, from 43.4% (n=204) in adults aged 40-44 years to 24.9% (n=130) in those 
aged 60-64 years (z=5.77, p<0.001).  
However, a higher proportion of women (n=367, 29%) than men (n=173, 
16.9%) sustained a fracture (z=6.79, p<0.001). The percentage of women who had 
a fracture increased sharply with age, from 18.7% (n=44) in women aged 40-44 
years to 38.2% (n=94) in those aged 60-64 years (z=-4.72, p<0.001); whereas the 
percentage for men remained similar across age groups (z=0.16, p=0.87). On the 
other hand, a higher proportion of men (n=171, 16.7%) than women (n=123, 9.7%) 
sustained open wound injuries (z=4.96, p<0.001). For men, those aged 55-64 years 
sustained more open wound injuries than their younger counterparts.  
Findings about the nature of injury indicate that a majority of younger middle-
aged adults sustained a sprain or strain. However, when they reached older age, 
gender differences appeared in the natures of their injuries. For example, older 
women tended to sustain a fracture. In contrast, older men tended to sustain an 
open wound injury. 
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Figure 4.5 Top five natures of injury factors due to a fall by age group for women and men 
for the year 2010, QISU data 
 
Body region injured 
Similar to the nature of injury, information regarding the body region injured 
aligns with the ‘host’ factor at the post-fall stage in the matrix. Figure 4.6 shows the 
seven most commonly injured body regions by age group, for women and men. 
These regions represented about 79% (n=1802) of all fall related presentations 
among middle-aged adults recorded in the QISU database in 2010. A majority of 
men and women sustained fall-related injuries to ankles and feet (n=435), 
accounting for 19% of all fall injuries.  
A higher proportion of women than men sustained fall-related injuries to their 
four limbs: ankle and foot (z=2.96, p=0.003), knee and lower leg (z=2.30, p=0.02), 
and elbow and forearm (z=2.72, p=0.007).  For women, a higher proportion of those 
aged 40-54 years (23.6%, n=182) sustained ankle and foot injuries (z=2.67, 
p=0.008) than their older counterparts (17.3%, n=86). Conversely, a higher 
proportion of those aged 55-64 (17.9%, n=89) years) sustained elbow and forearm 
injuries (z=-4.33, p<0.001) than their younger counterparts (9.6%, n=74).       
On the other hand, a higher proportion of men than women sustained injuries 
to their upper body: to head and neck (z=-2.80 p=0.005), thorax (z=-5.82, p<0.001), 
and shoulder and upper arm (z=-2.80, p=0.005). For men, there was an increase in 
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(n=36) among those aged 60-64, however the difference was not statistically 
significant (z=-1.46, p=0.14). Hip injuries accounted for only 2.3% of fall-related ED 
presentations among middle-aged adults, and were therefore not shown in the 
figure. 
It is interesting to note that there were gender differences in the body regions 
injured: a higher proportion of men than women tended to sustain more severe 
injuries to the head, neck, and thorax.  
 
  
Figure 4.6 Body region associated with a fall by age group for women and men for the year 




Injury severity data were examined using triage level data. Information 
regarding the triage category aligns with the ‘host’ factor at the post-fall stage in the 
matrix. A majority of men and women who presented to the ED were triaged as 
Category 4: Semi-urgent (57%, n=1309), followed by Category 3: Urgent (30%, 
n=678). The patterns of triage category across age groups were fairly similar 
between men and women. For instance, the proportion of men and women triaged 
as Category 4: Semi-urgent decreased across age groups, from 62.3% (n=293) in 
adults aged 40-44 years to 52.4% (n=217) in those aged 60-64 years (z=2.98, 
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increased across age groups, from 23.6% (n=111) in those aged 40-44 years to 
37.7% (n=156) in those aged 60-64 years, and the age differences were significant 
(z=-4.55, p<0.001).  
Specifically, the proportion of women triaged as Category 3: Urgent, increased 
steadily across age groups, from 23% (n=54) in women aged 40-44 years to 35% 
(n=86) in those aged 60-64 years (z=-2.89, p=0.004). However, there was a sharp 
increase in men aged 60-64 years triaged as the same category, from 30.3% (n=57) 
in those aged 55-59 years to 41.7% (n=70) in those aged 60-64 years (z=-2.23, 
p=0.03). The finding may suggest that older middle-aged adults, particularly older 
middle-aged men, are likely to sustain severe fall injuries as indicated by the triage 
category.  
  
Figure 4.7 Triage category associated with a fall by age group for women and men for the 
year 2010, QISU data 
 
Discharge status 
Similar to the triage category, information regarding discharge status aligns 
with the ‘host’ factor at the post-fall stage in the matrix. Injury surveillance data on 
discharge status following treatment in the ED (i.e., outcome of the person after 
presenting to an ED) were also used to examine injury severity levels. A majority of 
middle-aged men and women injured in a fall completed their ED service and were 
discharged home, accounting for 86% (n=1969) of the fall-related ED presentations 
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ED was admission to hospital for further treatment (9.2%, n=212). The pattern of 
discharge status across age groups was fairly similar in men and women. For 
instance, the proportion of men and women admitted to hospital for further treatment 
increased steadily across age groups, from 6.8% (n=32) in adults aged 40-44 years 
to 14.5% (n=60) in those aged 60-64 years (z=-3.73, p<0.001).   
The finding may indicate that older middle-aged adults are more likely than 
younger middle-aged adults to sustain severe injuries or complications associated 
with a fall that require further hospital treatment. The finding may also imply that 
older middle-aged adults may experience more comorbidities requiring admission to 
hospital than their younger counterparts.   
 
Figure 4.8 Discharge status associated with a fall by age group for women and men for the 
year 2010, QISU data  
 
 DISCUSSION 4.5
This section discusses the key findings from Study 1 with reference to the 
literature. In summary, the study aimed to identify and describe the injury 
circumstances of falls among middle-aged adults who presented to Queensland 
EDs. To understand the characteristics of falls in this age group, this study reported 
the variables collected in the QISU database about injuries from falls, and was able 
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injured body region, the nature of the injury, the triage category, and the discharge 
status, align with the severity of the fall-related injury on the host part of the model. 
The other factors, notably the mechanism of the injury, the location of the injury, and 
the activity of the host when injured, align with the agent, physical environment, and 
social environment, respectively, during a fall event. Hence, Study 1 was able to fit 
the findings of the variables to the model in order to inform the characteristics 
surrounding falls among middle-aged adults.  
This section first briefly discusses the strategies for detecting potential cases 
and identifying fall cases in the QISU dataset. It then discusses the overall injury 
presentations attributable to falls across age groups in men and women, and then 
the circumstances of falls by age for men and women. 
 Strategies for detecting potential cases and identifying fall cases  
As described in the method section, this doctoral study has provided a 
systematic approach to identifying fall cases in the QISU dataset. The approach first 
used the external cause code and the mechanism of injury code for falls, and 
narrative text terms for falls to extract potential cases. Furthermore, a manual review 
of the narrative text field was completed, to exclude cases that did not meet the ICD-
10-AM criteria for falls, and thus ensure that only true fall cases were analysed for 
Study 1. Using coded and narrative text data is an appropriate approach to identify 
relevant fall cases. It maximises detection of potential cases to ensure few true 
cases are missed, even though some non-fall cases (e.g., a fall from bicycle, object 
falling on a person) are captured. To identify and exclude non-fall cases, it is also 
crucial to screen potential cases via a manual review of the narrative text field to 
ensure that few non-fall cases are captured (McKenzie et al., 2010). This process is 
essential prior to the examination of injury circumstances of falls among middle-
aged adults who present to EDs. Without the process of detecting and screening 
potential fall cases, a description of the epidemiology of fall related injuries would 
not be accurate. The injury characteristics of falls among middle-aged adults 
captured in the QISU dataset are discussed in the following. 
4.5.1 RESEARCH QUESTION 1 
RQ 1 What are the characteristics of falls and fall-related injuries among middle-
aged adults captured in the Queensland Injury Surveillance Unit (QISU) dataset?  
Study one found that falls represented approximately 24% of the injury 
presentations captured in the QISU dataset for the year 2010. The finding also 
showed a higher proportion of fall-related ED presentations in middle-aged women 
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compared to middle-aged men. Additionally, there were more fall-related ED 
presentations in older middle-aged adults than in younger middle-aged adults. 
Overall, a majority of middle-aged adults experienced a fall at home when engaging 
in daily living activities such as preparing meals, resting, cleaning, or showering. For 
example, a person may get out of a bed during the night or early morning in the dark 
to go to the bathroom and then fall due to poor night vision, stepping on a slippery 
mat, or a change in blood pressure. The findings may imply that they spend large 
amounts of time at home that may increase their exposure to hazards associated 
with falls at home. Regarding the way in which fall injuries were sustained, a 
majority of middle-aged adults fell as a result of a slip or trip on the same level. 
Another finding shows that a majority who had a fall sustained a sprain or strain 
injury. For middle-aged adults who presented to an ED, a majority were triaged as 
Cat 4: semi-urgent, and most were discharged home from the ED.   
Injury presentations attributable to falls 
In this doctoral study, the proportion of ED injury presentations attributable to 
a fall increased with age. As indicated in Figure 4.1, the proportion of fall injuries 
was also higher in women than in men in all age groups. These findings aligned with 
Australian reports on ‘‘Hospitalisations due to falls by older people, Australia” for the 
years 2008-09 and 2009-10 (AIHW: Bradley, 2013; Bradley, 2012), which 
demonstrated a similar pattern of hospitalised falls in adults aged 65 years and over 
in 2008-09 and 2009-10. Both reports highlighted the increasing rates of 
hospitalised fall cases across age groups, with the rate of hospitalised fall cases 
being the highest in the oldest age group (i.e., 95+ years). The reports also 
demonstrated that the hospitalisation rate due to falls was higher in older women 
than in older men (AIHW: Bradley, 2013; Bradley, 2012). Despite the similarity of the 
results from these two reports, caution in making comparison between these two 
reports and this doctoral study should be taken, as the reports were not directly 
comparable to this doctoral study. Currently, no study has been conducted to 
examine falls among middle-aged adults in the Australian ED setting. The Australian 
reports described above focused on falls among the elderly in hospital admission 
across all states. Conversely, this doctoral study focused only on ED presentations 
among middle-aged adults in a select number of hospitals in Queensland. 
Nevertheless, both findings demonstrate that women more commonly experience 
injurious falls than men, and provides justification for the need to target women for 
falls prevention. Other literature on falls in the elderly have also substantiated the 
increasing rate of falls within the female gender (Rubenstein, 2006) and that more 
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older women than older men sustain falls (Buchner et al., 1997; Painter et al., 2009; 
Talbot et al., 2005).   
In summary, the doctoral findings provide justification for expanding fall 
prevention initiatives to middle-aged adults, particularly women and older middle-
aged adults. For prevention programs to be successful, it is paramount to have an 
understanding of the fall characteristics among the target group. The following 
section discusses the circumstances of fall injuries by age for men and women 
among middle-aged adults who presented for treatment at an ED.   
Injury nature and body region injured 
Regarding the nature of the fall-related injury, this doctoral study showed that 
a higher proportion of women, especially older middle-aged women, than men 
sustained a fracture after a fall. This doctoral study appears to align with the findings 
of a Danish study, which indicated that the incidence rate of fall-related fractures in 
women aged 45-64 years (9.3 per 1000 person-years) was 1.9 times higher than the 
rate in men in the same age group (4.9 per 1000 person-years), suggesting that 
fracture requiring hospital treatment is more common in women than in men at any 
age after the age of 45 (Hoidrup et al., 2003). Caution in making comparisons 
should be taken into consideration, however, as the Danish study used whole of 
population data, while this doctoral study used ED injury surveillance data from a 
limited number of public hospitals.    
The potential reason as to why women, especially older women, are prone to 
fracture may be related to age-related physiological change in sex hormones. 
Production of oestrogen starts to slow down in women between 40-50 years of age 
during the period of menopause (Hoidrup et al., 2003). It is suggested that loss of 
oestrogen may contribute to muscle weakness in women (Miszko et al., 2003), 
leading to low bone density, which is a risk factor for osteoporosis, and common in 
older women (Abolhassani et al., 2006). The age-related physiological change in 
women may explain the higher ED presentations of falls in older middle-aged 
women than in older middle-aged men in the doctoral study.  The doctoral finding 
that a higher proportion of middle-aged women than middle-aged men sustained a 
fracture raises awareness that fractures in women could occur at middle-age before 
they reach older age. Therefore, this doctoral study provides evidence that 
preventive programs should target middle-aged women to address their risk factors 
for fractures, including muscle strengthening training, hormone replacement therapy, 
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or intake of calcium to regain bone density (Koski, Luukinen, Laippala, & Kivela, 
1996; Mosekilde et al., 2000).    
It is worth noting that the burden of fractures on individuals, particularly among 
women, should not be underestimated, as fractures can have a profound effect on 
the health and wellbeing of people who have had a fall. It is well established in the 
literature that adults with different fracture types experience varying levels of 
difficulties in physical functioning (Boufous et al., 2007). For instance, older adults 
aged over 65 years with a wrist fracture are able to recover and regain their physical 
capacity, provided that they receive adequate support to assist with recovery 
(Boufous et al., 2007). Conversely, only half of older adults with a hip fracture will 
resume the same level of physical functioning they had before the fracture occurred 
(Marottoli, Berkman, & Cooney Jr, 1992). In this doctoral study, of all fractures in 
middle-aged adults (n=540), a majority presented to the ED with a forearm fracture 
(n=152, 28%), whereas only 11 cases (2%) presented with a hip fracture (See 
Appendix 3). The current finding that a forearm fracture was the most common type 
of fracture in middle-aged adults is consistent with the Danish study (Hoidrup et al., 
2003), which indicated that fracture to the distal forearm was the most common type 
of fracture in women aged 45–75 years.  
In summary, the current findings contribute to the literature by highlighting that 
women, especially older middle-aged women, are at higher risk of sustaining a 
fracture due to a fall than men. It is therefore critical to direct efforts to the 
prevention and treatment of fall-related fracture in this age group rather than wait 
until they reach older age, when there may be a possibility of sustaining a more 
serious type of fracture (e.g., hip fracture). 
Conversely, the doctoral study indicated that more middle-aged men than 
middle-aged women sustained open wound injuries, and similarly more men had 
injuries to the head. These findings are in accordance to the Danish study, which 
showed that men aged 45-64 years had a higher incidence rate of open wound 
injuries than women (Hoidrup et al., 2003). In addition, the doctoral findings are 
consistent with Australian report “Hospitalisations due to falls by older people, 
Australia for the years 2009-10”, which indicated that men (26%) had a higher rate 
of fall injuries to the head than women (17%) (AIHW: Bradley, 2013).  
 Location and activities at time of falls 
The doctoral findings revealed that the home was the most common location 
for falls for both middle-aged men and women at any age group. The finding may 
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indicate that the large amount of time they spend at or around home could increase 
their exposure to hazards associated with fall injuries. An example that 
demonstrates a fall scenario at home from the injury description field of the QISU 
data documented a middle-aged adult “slipped over in bathroom on wet tiles”. In this 
doctoral study, a majority of older middle-aged adults and women fell and injured 
themselves at home, compared to their younger and male counterparts. These 
results concur with a number of previous studies that found that women aged 20 
years or over were more likely than men at the same age to experience a fall at 
home (Abolhassani et al., 2006; Campbell et al., 1990; Talbot et al., 2005). 
Additionally, a majority of women were injured from a fall at home while walking 
(Abolhassani et al., 2006). Moreover, those who fell at home were mostly older 
adults. Talbot et al. (2005) also found that more older adults aged 65 years or over 
fell at home (29%), compared to middle-aged (18%) and younger adults (4%). 
Within the home, falls mostly took place in the bedroom, kitchen, and dining room 
(Campbell et al., 1990). The findings from Talbot may imply that individuals who fell 
in these areas were likely to be engaging in daily living activities such as getting out 
of a bed and tripped over a pet, or slipped on a wet floor while preparing a meal. It is 
not clear why home is the common place of falls, and this encourages future 
research to elucidate the underlying mechanism. This doctoral finding has important 
implications: strategies designed to reduce residential hazards in the homes of 
middle-aged adults are needed in order to reduce home injuries from falls.  
Furthermore, it is worth noting that a number of studies did not describe the 
specific location of the falls circumstances, but instead categorised falls into indoor 
falls and outdoor falls to differentiate the characteristics of individuals having these 
two types of falls (Bath & Morgan, 1999; Kelsey et al., 2010; Wurzer, Waters, & 
Hale, 2015). According to Kelsey and colleagues (2010), indoor falls were those that 
occurred inside the home (i.e., faller’s home or someone else’s home) or inside 
another building or structure. Outdoor falls were those that occurred anywhere 
external to those locations. These studies demonstrated that older adults who fell 
indoors have different risk factors compared to those who fell outdoors. That is, 
those who fall indoors are likely to be frail, less physically active, and have 
restrictions in activities in daily living and mobility, such as having a slower walking 
speed. Conversely, those who fall outdoors are more likely to be physically active 
and independent in activities in daily living (Bath & Morgan, 1999; Kelsey et al., 
2010). Hence, the doctoral finding that a majority of older middle-aged adults, 
especially women, fell at home could possibly mean that women who fell indoors 
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may be showing signs of frailty, with limited mobility, reduced reactions times, and 
being physically inactive. Another possible explanation for the doctoral finding could 
be an indicator of exposure due to the occupational activities of women and 
divisions of household labour that see women spending more time in domestic 
activities than men (Man Yee Kan, Sullivan, & Gershuny, 2011; Webber & Williams, 
2008). In Australia, approximately 21% of women aged 45-64 years reported that 
they provided care to their family members with a disability or illness, compared to 
13% of men within the same age range (Australian Institute of Health and Welfare, 
2014). In contrast, the current research found that a larger proportion of men and 
younger middle-aged adults fell outdoors during leisure and sport, and work 
activities. This may suggest that these groups are more physically active with better 
mobility than women and older counterparts. Alternatively, it could be that greater 
time spent outdoors could increase the exposure to hazards. These factors require 
future research to validate the causal pathway between the type of falling (i.e., 
indoor and outdoor falls) and the level of physical capacity among middle-aged 
population. These doctoral findings nevertheless have significant implications for 
further research. The findings also provide evidence that suggests the need to offer 
preventive interventions that cater to the different needs of adults who experience 
falls in different settings and activities. 
This thesis has explored further the employment differences in the location of 
falls among middle-aged adults. The doctoral findings revealed that a majority of 
adults injured at the home were not working (i.e. unemployed, on pension, or home 
carer). In contrast, those injured in the trade or service areas and hospital and 
health areas were mainly working adults. Employment status may reflect the amount 
of time middle-aged adults spent in the locations, and hence, adults with different 
working status may be exposed to different hazards associated with the location. 
Given that this thesis focuses on age and gender differences in the characteristics 
surrounding falls, employment status is not examined in detail in this thesis. Future 
research may benefit from examining the differences of employment status in the 
characteristics of falls in this age group. 
Object involved in a fall, major injury factor, area of injury 
This doctoral study revealed that stairways were the most common area of 
injury within a home among middle-aged men and middle-aged women. Stairs or 
steps were also the most common object involved in a fall and in the occurrence of 
injury. Specifically, a higher proportion of women than men fell from a stair or step. 
Currently, little research has been conducted to examine the objects associated with 
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fall injuries among middle-aged adults. What the literature does indicate is that 
falling from stairs or steps has represented an injury mechanism or an activity during 
a fall, rather than an object or injury factor associated with a fall. Nevertheless, this 
doctoral study concurs with the Australian report on hospitalised injury due to a fall 
for the year 2009-2010, which indicated that overall, the hospitalisation rate for falls 
on or from stairs was higher in women (58.1 per 100,000 population) than in men 
(36.5 per 100,000 population) (Tovell et al., 2012).  
Direct comparison with this doctoral study, however, is not possible. The 
Australian report recorded hospitalised rate for falls in a population, whereas this 
doctoral study reported the proportion of middle-aged adults who presented for 
emergency treatment. Nevertheless, the doctoral findings provide evidence for 
policy planning about the need to re-design and repair stairways that may assist in 
reducing the risk of falling and to giving consideration to suitability of housing design 
that can enable safe ageing in place.  
The results regarding alcohol as the major injury factor should be interpreted 
with caution. It is worth noting that using major injury factor alone may not accurately 
represent alcohol-related injuries, as it may underestimate the true extent of alcohol-
related ED presentations (Hides et al., 2015). To identify relevant alcohol-related 
injury cases, it is effective to use a combination of narrative text data and coded 
data (i.e. major injury factor and ICD codes) (Hides et al., 2015). 
Triage category and discharge status 
This doctoral study used the triage category and discharge status to reflect the 
severity of injuries associated with a fall among middle-aged adults presenting for 
ED treatment. The study showed that the proportion of middle-aged adults triaged 
as an urgent category (i.e., Category 3) increased across age groups. This doctoral 
finding is consistent with the findings from a study that examined ED presentations 
in New Zealand (Hider et al., 2001). The New Zealand study indicated that the most 
severe triage category (i.e., Category 1) predominantly consisted of older adults 
aged 65 years or over, whereas the less severe category (i.e., Category 5) 
consistently mainly of young adults aged 15-34 years (Hider et al., 2001). The 
possible explanation for why a majority of older people were triaged as the severe 
category at the ED may be due to age-related physiological changes that make 
older people susceptible to complex medical conditions (e.g., cardiovascular 
diseases, diabetes) (Samaras, Chevalley, Samaras, & Gold, 2010) and deterioration 
in physical capacity (e.g., poor balance) (Kronfol, 2007). Additionally, the frailty 
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associated with physiological change, along with co-morbidities, is likely to make 
older people less likely to withstand the impact of a fall. Hence, should older people 
have a fall, it is likely to result in severe injuries or outcomes that warrant urgent 
triage category when they present for emergency treatment. Falls in older adults are 
often considered a sign of frailty, given falls are a result of a multitude of intrinsic risk 
factors, including taking multiple medications, cognitive and visual impairment, and 
problems with gait and balance (Rubenstein, 2006; Tinetti et al., 1988). Previous 
literature has well established the link between the elderly presenting to the ED with 
medical conditions (which are often falls risk factors) and the higher likelihood of 
being triaged as the urgent category (Hider et al., 2001).  
The doctoral findings that a larger proportion of older middle-aged adults who 
had a fall were triaged as a severe category provide important implications on the 
provision of ED services. It is essential that ED services are made available to 
patients who present with a severe triage category to account for patients’ clinical 
conditions (Hider et al., 2001). Hence, it is also critical to further examine risk factors 
for falls among middle-aged adults to better determine whether certain fall risk 
factors documented in elderly populations aged 65 or older, are the same in middle-
aged population (examined in the next study of this thesis). In doing so, appropriate 
ED services can be allocated accordingly.  
In this doctoral study, the proportion of middle-aged adults admitted to hospital 
also increased with age. This doctoral finding is consistent with a study in New 
Zealand that examined the characteristics of unintentional home injuries leading to 
hospital admission among younger and middle-aged adults (i.e., 20-64 years) (Kool, 
Chelimo, Robinson, & Ameratunga, 2011). The New Zealand study found that the 
hospitalisation rate due to falls increased with age, with the rate in adults aged 60-
64 years (i.e., 200 per 100,000 per year) being three times higher than the rate in 
40-49 years (i.e., 66 per 100,000 per year), and nearly five times higher than the 
rate in 20-29 years (i.e., 42 per 100,000 per year) (Kool et al., 2011). The New 
Zealand finding suggests a minor fall could have a significant impact on older adults 
that warrants hospitalisation. The potential reason for why older middle-aged adults 
are more likely to be hospitalised than their younger counterparts could be due to 
the severity of the injury they sustained from a fall. An example of a fall-related injury 
that results in hospitalisation is a hip fracture. As discussed earlier, hip fractures are 
prevalent in adults aged 65 or over. Hip fractures account for the majority of 
hospitalisations due to falls among the older population in Australia (AIHW: Bradley, 
2013) and worldwide (World Health Organisation, 2007). Older adults with a fracture 
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can lose their ability to maintain their physical functioning, and consequently require 
assistance to conduct activities in daily living and become increasingly reliant on 
community support (World Health Organisation, 2007). Hence, adults who sustain 
severe injuries due to falls, such as a hip fracture, may not only require hospital 
admission treatment, but can also have significant ramifications for their longer-term 
physical health and ability to live independently. As discussed previously in this 
doctoral study, the proportion of middle-aged women who sustained a fracture 
increased with age. Moreover, a higher proportion of older middle-aged adults than 
younger middle-aged adults were admitted to hospital. These doctoral findings have 
important implications. It highlights the need for prevention programs that address 
the risk factors of severe injuries associated with falls, in order to reduce the burden 
of fall injuries on hospital admission among the middle-aged. Additionally, given the 
considerable impact of hospitalised fall injuries on the health outcomes of older 
adults, it is also crucial to understand the ramification of these injuries on the health 
and functional outcomes of middle-aged adults.  
Based on the study findings, implications can be drawn for preventing or 
reducing the likelihood of falls among middle-aged adults. Preventive and 
intervention programs should address the common risk factors for fractures among 
women at 40 years of age. Women and older middle-aged adults need to beware of 
the potential hazards associated with falling at home. Conversely, men and younger 
middle-aged adults need to be cautious of the hazards associated with falling when 
engaging in work and sport related activities. Older middle-aged adults are also 
more likely than their younger counterparts to sustain severe fall-related injuries, 
such as a fracture or head injury. These injuries may warrant the urgent triage 
category, requiring admission to the hospital after presenting to the ED.   
 CONCLUSION 4.6
This study contributes to the limited knowledge on the circumstances 
surrounding falls in middle-aged adults who present to public emergency 
departments for the treatment of injuries. Specifically, this doctoral study has 
identified age and gender differences in the characteristics of fall-related injuries 
using the ED presentation injury surveillance data from QISU. The study 
demonstrated that more middle-aged women than middle-aged men experienced a 
fall leading to ED presentations. More older middle-aged adults presented to an ED 
as a result of a fall than their younger counterparts. In addition, older women tended 
to sustain fractures more notably from a slip or a trip while engaging in activities of 
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daily living at or around their home. In contrast, men tended to sustain head or 
thorax injuries, especially from falling from greater heights while engaging in working 
activities in outdoor areas. The oldest of the middle-aged adults, who are most likely 
to be frail or have co-morbidities, were most likely to require urgent medical attention 
at the ED or be admitted to hospital for further treatment.  
These findings improve the understanding of the circumstances of falls and 
the associated injuries among middle-aged adults, and provide information essential 
to targeting this group for fall-prevention initiatives. With the ageing population, it is 
anticipated that the increase in the number and rate of falls and related injuries will 
constitute an increasing number of ED presentations. The current findings could be 
utilised to lead policy for ED service delivery. For instance, allied health services 
within EDs, such as physiotherapy and occupational therapy, could champion 
interventions (e.g., balance and strength training) in the home in order to reduce the 
likelihood of subsequent falls in the home, as well as environmental modifications to 
the home.  
While this doctoral study showed a number of key aspects that can be 
directed to prevent falls leading to emergency department presentations in this age 
group, the injury surveillance data used in this study did not provide information to 
inform fall risk factors (e.g., medication use, medical condition, and alcohol 
consumption) among the middle-aged population. Therefore, the next study uses 
self-reported data to examine and identify the risk factors associated with falls, as 
well as attitudes towards the risk perceptions of falls among middle-aged adults 
presenting to the ED. 
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Chapter 5: Baseline survey (Study 2a) 
 INTRODUCTION  5.1
Chapter 5 presents the first part of Study 2 within this program of research. As 
mentioned in the previous chapter, injury surveillance systems collect injury specific 
data that inform the circumstances of an injury. However, they lack the capacity to 
collect other data about the injury circumstances, such as risk factors, attitudes, and 
perceptions. Study 2 therefore aimed to provide a profile of middle-aged adults who 
experienced a fall for which they sought emergency department treatment in South 
East Queensland. Study 2 provides comprehensive information to understand the 
circumstances leading to falls, as well as the circumstances after a fall, among 
middle-aged adults. The information includes risk factors for a fall, perceived risk of 
subsequent falls, fall prevention knowledge, and the consequences of a fall. To 
achieve the aim, this chapter addressed two research questions in Study 2a: RQ 2 
“Are demographic characteristics significantly related to risk factors for a fall among 
middle-aged adults?” and RQ 3 “Are demographic characteristics and fall risk 
factors significantly related to having a severe injury from a fall among middle-aged 
adults?” Research Questions 4 and 5, which address changes in fall risk 
perceptions, fall prevention knowledge, and the consequences of falls, are 
discussed in Chapter 6.  
To address Research Questions 2 and 3, this study used surveys to collect 
baseline information from patients who presented to an emergency department (ED) 
after a fall. Medical records for the patients were also extracted from the Emergency 
Department Information System (EDIS), to link with the patient surveys. To apply the 
information to Haddon’s matrix, Study 2a provides comprehensive information about 
the ‘host’ and the ‘social environment’ factors leading to a fall (i.e., pre-fall stage). 
Additionally, the study provides information to improve the understanding of the 
severity of fall-related injuries among middle-aged adults (i.e., the ‘host’ factor at the 
post-fall stage).  
The use of patient surveys provides knowledge of the potential risk factors for 
falls, as well as the falls risk perceptions and fall prevention knowledge among 
middle-aged adults who present to an ED for treatment of their fall-related injuries. 
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As such, information from the survey complements the injury surveillance data. 
Medical records complement the surveillance data and survey data, as they provide 
information about the triage category, discharge status, nurse’s presenting problem 
text, and the ICD diagnosis of a patient. Medical record information can add value 
by verifying the fall experience of patients and reducing the potential bias that may 
occur in patient surveys.  
Chapter 5 first identifies the objectives, research questions, and corresponding 
hypotheses, in Section 5.2 and 5.3 respectively. It then describes the methods 
(Section 5.4) for recruiting participants at the hospitals. This is followed by a 
presentation of the results, a discussion of the findings relating to the research 
questions, and a discussion of additional findings as detailed in Sections 5.5, 5.6, 
and 5.6.3 respectively.  
 OBJECTIVES 5.2
The objective of this study was: 
- To identify self-reported risk factors for falls among middle-aged adults who 
had fallen and presented to an emergency department for treatment; and  
- To examine the association between demographic factors and/or risk factors 
for falls and injury severity outcomes. 
 RESEARCH QUESTIONS AND CORRESPONDING HYPOTHESES 5.3
To address the objectives, the research questions and corresponding 
hypotheses are identified as follows: 
RQ 2: Are demographic characteristics significantly related to risk 
factors for a fall among middle-aged adults? 
H1: Older age and being female are associated with an increased likelihood of 
having fall risk factors.   
H2: Older age and being female are associated with an increased likelihood of 
having a greater number fall risk factors. 
RQ 3: Are demographic characteristics and risk factors for a fall 
significantly related to having a severe injury from a fall among middle-aged 
adults? 
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H3: Older age and being male are associated with an increased likelihood of 
having a severe injury from a fall.   
H4: Having one of the fall risk factors is associated with an increased 
likelihood of having a severe injury from a fall.  
H5: Having a greater number of fall risk factors is associated with an 
increased likelihood of having a severe injury from a fall.   
For RQ2, the outcomes of interest were the number of fall risk factors (i.e., 
n=10) and the fall risk factors identified in the literature. The factors that could 
increase the risk of falling in middle-aged adults included a previous history of falls, 
having comorbidities and/or taking medications, hazardous alcohol consumption, 
insufficient level of exercise, and poor physical functioning (See Table 5.1). To 
examine whether demographic characteristics of the patients were associated with 
these risk factors, each risk factor was dichotomised into at risk for a fall and not at 
risk for a fall. Further information regarding the threshold for the risk of a fall is 
provided in the section 5.4.3 Instruments and measures.  
The outcome of interest in RQ3 was the injury severity from a fall. The injury 
severity was measured by triage group and discharge status. Predictors of interest 
in the analysis were age and gender. Demographic characteristics including socio-
economic status (i.e., education, employment status, and income level) and living 
arrangement were used as potential confounders in modelling the associations 
between age and gender and the risk factor outcomes. 
 METHODS 5.4
5.4.1 METHOD 
To address the research questions, this study collected information through 
baseline surveys with middle-aged adults who had experienced a fall and presented 
to an ED for treatment. In this study, a fall was defined as an accidental loss of 
balance, a slip or trip and then a landing on the floor, ground, or lower level. 
Specifically, face-to-face surveys were conducted at EDs in metropolitan South East 
Queensland with middle-aged patients who had sustained a fall. 
5.4.2 SAMPLE AND SETTING 
A cross-sectional study was conducted with a sample of middle-aged adults 
aged between 40 and 64 years of age who presented to a public hospital ED for 
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treatment of injuries due to a fall. The study included fall cases based on Chapter 20 
External causes of morbidity and mortality for falls (W00-W19) from the International 
Classification of Disease ICD-10-AM. Exclusion criteria included any of the 
following: 
• Inability to provide consent to complete the survey due to limited English 
proficiency, mental/behavioural issues, or being unconscious or seriously 
injured; 
• Presentation to the ED not related to fall or fall related injuries; 
• Falls associated with intentional injuries such as self-inflicted injuries (e.g., 
self-harm by jumping from high place) or assault related injuries (e.g., 
pushed by someone and fell);  
• Falls from an animal, from a burning building, into fire, into water with 
drowning or submersion, in/from machinery or transport vehicle; and 
• Departure from the ED before ED treatment commenced. 
Three public hospitals in metropolitan South East Queensland (i.e., Royal 
Brisbane and Women’s Hospital (RBWH), Gold Coast Hospital, and Logan Hospital) 
were selected as the data collection sites. Data collection at the three hospitals 
ensured that samples with geographic differences and a mix of socio-economic 
status were captured in the study findings, rather than being biased to a particular 
characteristic. The selection of the data collection sites was subject to the 
agreement of the ED directors of the selected hospitals and the feasibility of the PhD 
project for data collection e.g., time, travel, resources.   
As there was minimal literature to inform the required sample for examining 
injurious falls among middle-aged adults, the sample size for Study 2 was calculated 
based on the results of the triage category in the second phase of Study 1. Given 
the focus of the current study was the risk factors for falls, it was hypothesised that 
middle-aged adults with severe injuries as reflected by triage category 1 or 2 would 
have a 40% frequency of at least one risk factor verses a 20% frequency of at least 
one risk factor among those with less severe injuries as reflected by triage category 
3-5. To establish with 80% power a significant difference between triage groups in 
frequency of risk factors at the 5% level of significance, a sample size of 250 
individuals was required, assuming that the triage group ‘3-5’ was four times as 
large as the triage group ‘1-2’. For practical reasons, the current study was not able 
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to recruit participants with triage category 1 – Resuscitation. Additionally, this study 
captured small sample sizes of Category 2: Emergency (n=24, 7.9%) and Cat 5: 
Non-urgent (n=9, 3%). Therefore, the triage categories were categorised into two 
triage groups (i.e. a more severe group: Category 2–3 and a less severe group: 
Category 4–5) in order to facilitate statistical analysis. As Study 2 involved the three 
month follow-up discussed in the next chapter, the sample size took into 
consideration the potential for loss to follow-up (i.e., approximately 20%). Thus, the 
proposed sample size required for Study 2 was approximately 300 participants. As a 
result, Study 2 collected a sample of 305 participants at baseline. This sample size 
aligns with those of other research studies on falls (Russell et al., 2006; Tinetti et al., 
1988; Williams et al., 2012). 
To estimate the number of participants required for each ED, proportional 
sampling was calculated based on the size of the injury presentations of the 
selected hospitals. Firstly, the numbers of injury presentations for each ED were 
extracted based on the ICD diagnosis S or T codes6 from EDIS for the year 2010 
among those aged 40-64 years. Hence, the required sample for a chosen hospital 
was calculated by a total sample size required for the study (i.e., 300) multiplied by 
the number of injury presentations for the ED, and then divided by the total number 
of injury presentations for all EDs. For example, there were 4,976 injury 
presentations at the RBWH and the total number of injury presentations for all EDs 
in the year 2010 for adults aged 40-64 years were 12,526. Hence, the estimated 
number of cases required in the RBWH would be: 300 x 4,976 ÷ 12526 = 
approximately 119 cases. 
The estimated number of fall cases in a week for each ED was also calculated 
to estimate the time required to recruit the participants. As indicated in Section 4.4.1, 
falls represented approximately 24% of the injury presentations, as indicated in the 
QISU data for the year 2010 among patients aged 40-64 years. Assuming a 50% 
response rate for completing a baseline survey, the estimated number of fall cases 
6 The International Classification of Diseases (ICD-10-AM) Chapter 19 Injury, Poisoning and Certain 
Other Consequences of External Cause (S00-T98) 
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in a week for each ED was calculated by the number of injury presentations for the 
ED for the year 2010 multiplied by 24% to obtain the approximate number of falls for 
that ED, and then multiplied by an estimated 50% response rate, and then divided 
by 52 weeks. As cases came from three hospitals, the estimated number of fall 
cases in a week for each ED was between 9 and 11 fall cases per week. For 
example, at the RBWH, there were 4,976 injury presentations in the year 2010 for 
adults aged 40-64 years. The estimated number of falls in a week for this group in 
the RBWH would be: 4976 x 24% x 50% ÷ 52 = approximately 11 fall cases per 
week.  
5.4.3 INSTRUMENTS AND MEASURES 
Study 2a used a survey as a data collection tool to identify potential fall risk 
factors among middle-aged adults who presented to an ED. Survey items were 
taken from a number of sources. Sources included the reviews of the literature that 
informed risk factors on falls, the WHO Injury Surveillance Guidelines (Holder et al., 
2001), the NSW Falls Prevention Baseline Survey Report (Centre for Health 
Advancement and Centre for Epidemiology and Research, 2010), the Active 
Australia Survey (Australian Institute of Health and Welfare, 2003), the Australian 
Guidelines to Reduce Health Risks from Drinking Alcohol (Commonwealth of 
Australia, 2009b), and the QISU Paper-Based Data Collection form. The 
development of the survey items was also partly informed by the findings of Study 1. 
The questionnaire for the baseline survey is attached in Appendix 15.  
The information obtained in the baseline survey included demographic 
characteristics and potentially important predictors of falls. There were 10 potential 
predictors, including history of falls, number of co-morbidity conditions (e.g., 
hypertension, arthritis, diabetes, anxiety and depression, osteoporosis), number of 
prescribed medications regularly used, feeling of losing balance or dizziness, 
alcohol consumption for a single occasion and usual consumption, poor functional 
mobility, insufficient number of days per week engaging in strength or resistance 
training, insufficient minutes per week engaging in balance challenging exercises 
(e.g., balance training, tennis, running, dancing), and Body Mass Index (BMI) (i.e., 
underweight/obesity). These predictors are described in more detail next.  
History of falls: participants were asked to indicate the number of times they 
had fallen in the past 12 months.  A previous history of falls in the past 12 months 
has been recognised as a significant risk factor for falls among older adults (Nevitt, 
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Cummings, Kidd, & Black, 1989). Responses options were ‘no previous fall’, ‘one 
other fall’, ‘two other falls’, to ‘three or more other falls’. Participants who responded 
to having fallen at least once were considered at risk of falling (Inouye, 2007). A 
dichotomised outcome variable was created to distinguish those who were not at 
risk of falling (i.e., had no previous fall) from those who were at risk of falling (i.e., 
had at least one fall).  
Number of medical conditions and prescribed medications: Participants were 
asked to specify current medical conditions diagnosed by a doctor (if any). The 
literature has indicated that adults who have at least one medical condition are at 
risk of falling (Kool et al., 2012; Nitz & Low Choy, 2008; Sihvonen et al., 2004). 
Hence, a dichotomised outcome variable was created to distinguish those who had 
no medical condition from those who had at least one medical condition. 
Participants were also asked to indicate the number of prescribed medications. 
Those who took at least two prescribed medications were considered at risk of 
falling (Kool et al., 2012). Similar to the medical condition outcome variable, a 
dichotomised outcome variable was created to distinguish those who were not at 
risk of falling (i.e., took no or one prescribed medication) from those who were at risk 
(i.e., had at least two medications).  
Feeling of losing balance or dizziness: Participants were asked to indicate how 
often they experienced a feeling of losing balance or dizziness. Responses options 
were ‘Never’, ‘Rarely’, ‘Sometimes’, and ‘Often’. Participants who responded 
‘Sometimes’ and ‘Often’ were considered at risk of falling (Choy et al., 2003). 
Alcohol consumption: There are two risk factors relating to alcohol 
consumption: a single occasion and usual consumption. Regarding the alcohol 
consumption for a single occasion, participants were asked to report the number of 
alcoholic drinks consumed six hours prior to their injury. Response options were ‘no 
alcoholic drink’, ‘1 or 2 drinks’, ‘3 or 4 drinks’, ‘5-8 drinks’ and ‘9 or more drinks’. 
Participants who responded five drinks or more were considered at risk of falling 
(Commonwealth of Australia, 2009b). A dichotomised outcome variable was created 
to distinguish those who were not at risk of falling (i.e., those who had consumed 
less than five drinks) from those who were at risk of falling (i.e., those who had 
consumed five or more drinks). 
Regarding usual alcohol consumption, participants were asked to report the 
frequency of alcohol consumption on a usual occasion. Response options ranged 
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from ‘never drink alcohol’, to ‘drink every day‘. They were also asked to report the 
number of drinks consumed in a day with response options ranging from ‘1 or 2 
drinks per day’ to ‘9 or more drinks per day’. Participants who consumed three or 
more drinks per day (except those who drank three or four drinks on a rare 
occasion) were considered at risk of falling (Commonwealth of Australia, 2009b). A 
dichotomised outcome variable was created to distinguish those who were not at 
risk of falling (those who never drink alcohol and those who had three or four drinks 
on a rare occasion), from those who were at risk of falling (those who had three or 
four drinks per day for less than once a week to those who had nine or more drinks 
per day).  
Functional mobility: was measured by the 36-item Short-Form (SF36) Health 
Survey Physical Functioning (PF) scale (Ware & Sherbourne, 1992). There are 10 
items in the PF scale. Participants were asked whether their health was limited in a 
range of activities, including running, lifting groceries, climbing stairs, walking, 
bathing, and dressing. Response options were ‘Yes, limited a lot’, ‘Yes, limited a 
little’, and ‘No, not limited at all’ (Stewart & Kamberg, 1992). A raw score of physical 
functioning for each participant was calculated by summing the items, and then 
transforming the score to be on a range from 0 to 100 (The SF-36 - Australian 
Longitudinal Study on Women's Health, 2014). Those who scored less than 83.57, 
which represented the mean level of physical functioning in the Australian middle-
aged population (Stevenson, 1996), were considered at risk of falling. The reason 
for using the mean score as a cut-off was that middle-aged adults tend to have few 
or no limitations to their engaging in the range of activities assessed with the PF 
scale, as indicated by a score of 83.5 or above. Hence, those who scored less than 
83.5 were considered to have a poor level of physical functioning. The PF scale has 
shown good reliability and validity (Bohannon & DePasquale, 2010; Haley, 
McHorney, & Ware, 1994). To ensure the internal reliability of the PF scale, a 
reliability coefficient α=.70 or over is considered acceptable (DeVellis, 2003). 
7 The score is a mean score based on age-matched Australian population in 1995 (Stevenson, 1996). 
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According to Bohannon and DePasquale (2010), the PF scale used in adults aged 
65 years or over has a good internal consistency, with a Cronbach alpha coefficient 
of .82 Based on the sample of 305 participants in this doctoral study, the Cronbach’s 
α= .93, indicated that the reliability of the scale was very high. 
Insufficient exercise: Strength or resistance training and balance challenging 
exercise have been shown to protect against falls (Ishigaki, 2014; Sherrington & 
Henschke, 2013; Sherrington et al., 2011; Wurzer, Waters, Hale, & Leon de la 
Barra, 2014). Hence, these activities were assessed to determine whether 
participants engaged in a sufficient level of these exercises to protect against falls. 
Participants were asked to indicate the number of days they engaged in strength or 
resistance training in a week. Those who never engaged or engaged in strength 
training once a week were considered at risk of falling (Haskell et al., 2007). For 
balance challenging exercise, participants were asked to indicate the total minutes 
spent in a week. Those who spent less than 120 minutes per week in balance 
challenging exercise were considered at risk of falling (Garber et al., 2011; 
Sherrington et al., 2011).  
Body Mass Index (BMI): Participants were asked to indicate their body height 
(in centimetres or feet) and weight (in kilograms) to calculate their BMI. A BMI score 
was created by dividing body weight (kg) by body height squared (m2). Another 
variable was then created to categorise the BMI scores into four groups 
(underweight, normal weight, overweight, and obese). Literature has indicated that 
adults who are underweight (i.e., a BMI of less than 18.5) or obese (i.e., a BMI of 30 
or over) are at risk of falling (Norton et al., 2011). Hence, a dichotomised outcome 
variable was created to indicate those who were underweight or obese as at risk, 
from those who were normal or underweight.  
Table 5.1 summarises the 10 potential risk factors assessed in this study. 
Based on the literature, each risk factor has a cut-off that represents whether a 
person is at risk of the corresponding risk factor. 
To address the age/gender differences in the number of fall risk factors, a 
continuous outcome variable was created to compute a score representing the total 
number of risk factors. The score could range from no risk factor to 10 risk factors.  
To enhance understanding of injury characteristics associated with falls, 
medical record information for the patients who presented to the ED with a fall was 
extracted from the EDIS. The EDIS information included: date/time of arrival, 
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presenting complaint code, presenting problem and nurse assessment text fields, 
triage category, ICD diagnostics code and description in ED, and discharge status 
code. As the information was not known to patients, it assisted in the understanding 
of fall circumstances that the patient survey was not able to provide.  
 
  
Chapter 5: Baseline survey (Study 2a)  104 
 
  
Table 5.1 Potential fall risk factors and the cut-off that represents the threshold for the risk of 
a fall for middle-aged adults  
Fall risk factors Threshold for  the risk of a fall Source 
1. History of falls ≥ 1 fall in past 12 months (Inouye, 2007; Nevitt et al., 1989) 
2. Number of medical 
conditions ≥1 medical condition  
(Kool et al., 2012; Nitz & 
Low Choy, 2008; 
Sihvonen et al., 2004) 
3. Number of 
prescribed 
medications 
≥2 medications (Kool et al., 2012) 
4. Feeling of losing 
balance or 
dizziness 
Feeling of losing balance 
(occasionally/often) 
(Choy et al., 2003; 
Rubenstein, 2006) 
5. Alcohol 
consumption for a 
single occasion 
≥5 alcoholic drinks 




6. Usual alcohol 
consumption 
≥3 alcoholic drinks usually 
consumed per day 
(Commonwealth of 
Australia, 2009b) 
7. Poor functional 
mobility 
Poor physical functioning 
(a score of <83.58) (Stevenson, 1996) 
8. Insufficient strength 
or resistance 
training 
≤1 day per week of 
strength or resistance 
training 
(Haskell et al., 2007) 
9. Insufficient balance 
challenging 
exercise 
<120 mins per week of 
balance challenging 
exercise 
(Garber et al., 2011; 
Sherrington et al., 2011) 
10. BMI 
Being underweight or 
obese (BMI < 18.5 or BMI 
≥30) 
(Norton et al., 2011) 
 
5.4.4 PROCEDURE 
5.4.4.1 Case selection and location 
A screening process was used to identify potential participants for the study at 
the EDs. Before patients were approached to seek their consent to participate in the 
8 The score is a mean score based on age-matched Australian population in 1995 (Stevenson, 1996). 
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survey, eligible patients were screened by the PhD candidate using the ED 
database (EDIS) to screen the patient’s age and reason for ED presentation. Fall 
cases were identified when the presenting complaint code, presenting problem, or 
nursing assessment text field indicated a fall event. Depending on the location of the 
patients, surveys were administered in a number of areas within the ED, including 
the triage waiting room, fast track area, acute area, and short stay ward.  
5.4.4.2 Recruitment  
Before data collection commenced, pilot testing on the baseline survey was 
conducted to ensure the survey items were comprehensible to participants. Five 
participants were recruited for pilot testing. Given that no change was made to the 
survey items following the pilot testing, responses from the five participants were 
included in the analyses.  
As the data collection was conducted in three participating hospitals, potential 
participants were recruited for the study in a number of ways depending on the 
presence of the PhD candidate. The first way was in-person contact. The PhD 
candidate spent approximately 8-10 hours at the EDs on weekdays, and 
approximately 5-6 hours on the weekend from the period of July 2013 to October 
2013 at the Logan Hospital and the Gold Coast Hospital, and Dec 2013 to March 
2014 at the Royal Brisbane and Women’s Hospital (RBWH).  
When the PhD candidate was present in the ED, eligible patients were 
approached by the PhD candidate to seek consent to participate in the study. 
Patients were informed about the study in detail and their written consent for 
participation in the study was sought before data collection. The survey was 
administered either on paper or electronically via survey software – Key Survey at 
the QUT website (https://survey.qut.edu.au/site/). Paper surveys were used at 
Logan Hospital and the Gold Coast Hospital, while online surveys were used at the 
RBWH during the interview. The reason for the difference in using paper surveys 
and electronic surveys in administrating surveys between the hospitals was that the 
electronic survey was created after the data collection was completed at Logan 
Hospital and the Gold Coast Hospital.  
In the event that participants were unable to complete the survey due to the 
seriousness of their injuries or patients chose not to complete it at the ED, options to 
complete the baseline survey were provided to participants after their discharge 
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from ED or hospital admission. Options included telephone interview, or a paper 
survey completed and returned in a reply paid envelope.  
In the situation where potential participants had presented to the ED at a time 
when the researcher was not present at the ED, the ED staff alerted potential 
participants to the study and then called the PhD candidate to notify her about 
potential participants who had agreed to be contacted by the PhD candidate. The 
PhD candidate then used EDIS to locate the contact details of those participants. 
The PhD candidate contacted the participants over the next day or two via 
telephone to seek their verbal consent to participate in the study. The PhD 
candidate provided further information about the study and then administered the 
survey.    
5.4.4.3 Extraction of medical record 
Consent to extract the patient’s medical record was also sought from the 
participants. To match a participant’s survey with their medical records, the patient’s 
UR number and the date of ED presentation were submitted to the hospital’s Health 
Information Manager, who extracted the patient’s medical record information and 
displayed the results in an Excel spreadsheet format. The patient’s UR number was 
then used to link the medical information and the patient survey database.   
5.4.5 APPLICATION TO HADDON’S MATRIX 
In Study 2a, Haddon’s matrix was used to understand the risk factors for falls 
and the severity of fall injuries among middle-aged adults. Specifically, the findings 
from Study 2a were mapped to Haddon’s matrix in order to understand the factors 
before and after the fall event. For instance, information on the fall risk factors, such 
as a previous history of falls and hazardous consumption of alcohol, assisted in the 
understanding of the ‘host’ factor and ‘social environment’ factor respectively prior to 
a fall event. In contrast, information regarding the severity of the fall injuries assisted 
in the understanding of the ‘host’ factor after the fall event.  
5.4.6 ETHICS CLEARANCE 
Ethical approval for conducting Study 2 was obtained from the Queensland 
Health - Central Office Committee Human Research Ethical Committee (EC00334) 
(HREC Reference Number: HREC/15/QGC/237; old ref: HREC/12/QHC/80), and 
the University Human Research Ethics Committee. After the HREC approval was 
sought, the Site Specific Assessment (SSA) approval was obtained to ensure the 
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resources (actual and in-kind) required for the conduct and completion of the 
research project could be met by the hospital site. The SSA approval was sought 
from the Research Governance Office of the three selected hospitals: Gold Coast 
Hospital and Health Service (SSA reference: SSA/13/QGC/89), Logan Hospital 
Metro South Hospital and Health Service (SSA/13/QPAH/274), and Royal Brisbane 
and Women’s Hospital Metro North Health Service District (SSA/13/QRBW/115). 
Public Health Act approval (RD005024) was also obtained from the Health and 
Medical Research, Preventive Health Unit for accessing confidential health 
information at the three selected EDs. Public Health Act approval was required 
during the recruitment of participants, where the PhD candidate used EDIS to 
identify potential participants for surveys. 
There were few potential risks to the participants when completing the survey 
other than inconvenience. Information regarding the contact details of the 
participants and the survey responses remained confidential. The completed paper 
surveys were stored in a locked cabinet in a locked office, to which only the 
research team had access. 
5.4.7 ANALYSIS 
Responses from the paper-based surveys were entered into an online survey 
(Key Survey). All responses were then exported into the SPSS statistical software 
package for analysis. To ensure the data collected from the survey sample in the 
baseline survey was representative of the QISU data, injury circumstances obtained 
from the baseline survey were compared with those obtained from the QISU data. 
Injury circumstances included the location and area of falls, the mechanism of falls, 
the activity at the time of falls, and the major injury factor.  
For the main analysis, the outcomes of interest included identified risk factors 
for falls, the number of risk factors for falls, and injury severity as measured by triage 
category and discharge status. Predictors of interest included socio-demographic 
factors (age, gender, socioeconomic status (SES) variables, and living 
arrangement). Identified risk factors for falls and the number of risk factors for falls 
were also included as predictors for analysing injury severity data.  
Initially, descriptive statistics, including frequencies and proportions, were 
used for categorical variables. Means and standard deviation (SD), or median and 
interquartile ranges (IQR) were used for continuous variables. Univariate regression 
analyses were then conducted to examine any significant association between age 
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and gender and the outcome variables. For logistic regression analyses, instead of 
age group, age was used as a continuous variable to assess the relationship with 
the outcomes of interest throughout Study 2. This is because age as a continuous 
variable informs how much an outcome variable will change with a one year 
increase in age. Conversely, for the age group, each category only allows 
comparison with the reference group. Thus, age as a continuous variable provides 
more information than age group. Next, multivariable regression analyses were 
conducted to observe associations between age and gender with each falls risk 
outcome, after adjusting for employment status, income level, education level, and 
living arrangement.  
It was essential to account for the SES variables (i.e., employment status, 
income level, education level) and living arrangement in the regression analyses. 
There could be differences in the SES among middle-aged adults. Some were still in 
the labour force, whereas others had already retired or were not participating in the 
workforce.  Hence, it was postulated that middle-aged adults with different SES may 
have different fall risk outcomes. For instance, middle-aged adults who are 
employed can experience psychosocial stress at work, leading to other medical 
conditions. Studies have shown that stress associated with employment in middle-
aged women increases the risk of developing depression symptoms and type-2 
diabetes (Clays et al., 2007; Heraclides, Chandola, Witte, & Brunner, 2009). A 
previous study showed that older adults living in deprived areas were 10% more 
likely than those living in affluent areas to be admitted to a hospital as a result of 
falls (West et al., 2004); whilst another study showed differences in the risk of falls 
between older adults who lived alone and those who lived with others (Elliott et al., 
2009). As age and gender were the predictor variables of interest, they were 
included in all multivariable regression modelling regardless of their significance 
level shown in univariate analyses. Results of the multivariable regression modelling 
are displayed in Appendices 4–14. Interaction effects (i.e., interactions between 
potential confounders with age and gender) were tested when a significant 
association was shown between a confounder and an outcome variable. The 
following section provides the results of the analyses to address Research 
Questions 3 and 4 and corresponding hypotheses.   




This section first reports the sample characteristics to give a profile of the 
participants in this study. Next, to ensure the survey data were representative of 
QISU data, the injury circumstances captured in the survey data were compared 
with those captured in the QISU data. The results that address the two research 
questions and their associated hypotheses are then presented. The outcomes of 
interest in Study 2a included the risk factors for a fall, triage category and discharge 
status, and the number of risk factors for a fall. A descriptive summary of age, 
gender, and other predictors of each outcome of interest is reported, followed by the 
results of the univariate and multivariable analyses.  
5.5.1 PARTICIPANT CHARACTERISTICS 
Table 5.2 presents the characteristics of the participants. In total 305 
participants were recruited across the three public hospital emergency departments. 
The response rate for the baseline survey was 66.9%, based on the number of 
completed surveys divided by the number of eligible participants approached for the 
survey (n=456). The majority of participants completed the baseline survey in 
person (54.1%), followed by a telephone interview 48 hours after their ED discharge 
(41.0%).  
The majority of the participants were female and in an older age group (i.e., 
60-64 years). The median age of the sample was 55 years, IQR=48, 60 (mean age: 
54 years, SD=7.17). Most participants had attained a high school diploma as their 
highest qualification. The percentages of participants who were working full-time and 
not working were similar. Nearly 28% of participants received a household income of 
less than $40,000 per year before tax, and almost the same percentage earned a 
household income over $80,000 yearly (27%). Most participants reported they lived 
with others in their household. 
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Table 5.2 Baseline characteristics of the 305 middle-aged participants 
Continuous variable Median Interquartile 
range 
Age (in years) 55 (48, 60) 
Categorical variables N % 
Gender   
Men 124 40.7 
Women 181 59.3 
Education   
Primary/high school 141 45.6 
Vocational certificate/diploma 79 25.9 
Tertiary 84 27.5 
Missing 1 0.3 
Employment status   
Working full-time 122 40.0 
Working part-time/casual 63 20.7 
Not working (pension, unemployed, retired etc.) 120 39.3 
Yearly household income before tax   
Low =<$40,000 pa 85 27.9 
Middle =$40,000 - $80,000 pa 79 25.9 
High = $80,000+ pa 83 27.2 
Don’t know/prefer not to answer 58 18.7 
Living arrangement   
Living with others 237 77.7 
No-one 68 22.3 
Total participants 305 100 
 
Comparison between survey data and QISU data in injury circumstances  
As previously discussed, QISU is the only data source in Queensland that 
provides in-depth injury surveillance data. To ensure the injury information collected 
from the self-reported data is representative of QISU data, Table 5.3 compares the 
injury circumstances of the self-reported data with the QISU data. In other words, 
injury circumstances refers to the ‘host’, ‘object’, ‘physical environment’, and ‘social 
environment’ factors at the fall stage of Haddon’s matrix. Overall, the data from the 
two datasets appears fairly similar.  
Both the self-reported data and QISU data indicate that home was the most 
common location of falls among middle-aged adults. A fall by a slip or trip on same 
level was the most common mechanism of injury reported by both datasets for this 
group. Additionally, both datasets indicate that for a majority of falls, the specific 
activity at time of injury and the injury factor were either not applied to any category 
or were not recorded (e.g., other specified or unspecified activity). Specifically, from 
the baseline survey, the proportions of middle-aged adults who reported falling at 
home, falling on/from the stairs or steps, and falling while engaging in daily activities 
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were similar with the proportions reported in QISU data. Hence, data collected in the 
baseline survey were fairly representative of QISU data.    
Table 5.3 Comparison of injury circumstance (n, %) between survey data and QISU data 
Injury circumstances  Baseline 
survey  
n (%) 
QISU data  
n (%) 
Location of injury   
   Home  159 (52.1) 1161 (50.6) 
Area surrounding a home   
   Stairs/steps  





Mechanism of injury   
   Fall by slipping/tripping on same level 123 (40.3) 686 (30.4) 
Activity at the time of injury   
   Other specified or unspecified activity 






Major injury factor   
   Other specified or unspecified factor 
   Other specified or unspecified structure or 
fixture  






5.5.2 RESEARCH QUESTION 2 
Are demographic characteristics significantly related to risk factors for a 
fall among middle-aged adults?  
H1: Older age and being female are associated with an increased likelihood of 
having the identified fall risk factors.  
H2: Older age and being female are associated with an increased likelihood of 
having more fall risk factors. 
Descriptive summary 
Table 5.4 shows age (medians and interquartile ranges [IQR]) for participants 
reporting each of the 10 risk factors and those not reporting each risk factor. The 
table further shows the proportion of participants who reported having each risk 
factor.  
The risk factors most often reported by participants were not doing strength or 
resistance training at least twice per week, not doing balance challenging exercises, 
having at least one medical condition, and taking at least two medications. On the 
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other hand, only 8.9% consumed five or more drinks on a single occasion, and only 
27% consumed three drinks or more per day on a regular basis. 
Participants who reported having certain risk factors were slightly older than 
those who did not report having the risk factor. These included not doing balance 
challenging exercises for at least 120 minutes per week; having at least one medical 
condition; taking at least two medications; having had one or more falls in the past 
12 months; having poor physical functioning, as indicated by a score of less than 
83.5 on the SF-36 PF scale; being underweight or obese; and feeling of losing 
balance occasionally or often. On the other hand, those who reported consuming 
five or more drinks six hours prior to injury and not doing strength or resistance 
training at least twice per week tended to be younger. There was no difference in 
median age for those who reported consuming two or less drinks per day.  
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Table 5.4 Ages (medians and interquartile ranges) of participants reporting having each of 
the 10 risk factors for a fall and those reporting to not have these risk factors and the 
proportion of all participants reporting the risk factor 







reporting risk factor 








≤ 1 time per week of 
strength or resistance 
training  
90.2 56 (50.25, 61.25) 30 55 (48, 60) 275 
< 120 mins per week 
of balance challenging 
exercise  
83.0 54 (48, 59) 52 56 (48.5, 61) 253 
≥ 1 medical condition  71.1 53 (45, 58.75) 88 56 (50, 61) 217 
≥ 2 medications  46.2 53 (46.25, 59) 164 57 (50.5, 61) 141 
≥ 1 fall in past 12 
months  36.7 54 (47.5, 59.5) 193 57 (50, 61) 112 
Poor physical 
functioning (mean 
score of <83.5)  
30.5 54 (47, 59) 212 58 (52, 62) 93 
Being underweight or 
obese (BMI < 18.5 or 
BMI ≥30) 
29.6 55 (48, 60) 205 56 (48, 61.25) 86 
Feeling of losing 
balance 
occasionally/often 
28.9 54 (48, 60)  217 57 (50, 61) 88 
≥ 3 alcoholic drinks 
usually consumed per 
day  
26.6 55 (49, 60.75) 224 55 (47, 59) 81 
≥ 5 alcoholic drinks 
consumed six hours 
prior to injury  
8.9 56 (48, 60) 278 52 (47, 58) 27 
 
Table 5.5 provides the numbers and percentages of men and women 
reporting each risk factor for a fall. More middle-aged women than middle-aged men 
reported a history of a fall (having had one or more falls in the previous 12 months), 
having at least one medical condition, that they occasionally or often experienced a 
feeling of losing balance, poor physical functioning, and spending less than 120 
minutes in balance challenging exercise. More middle-aged men than middle-aged 
women reported consuming five or more drinks six hours prior to their fall or injury 
and consuming three drinks or more per day. 
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Table 5.5 Numbers and percentages of men and women reporting each risk factor for a fall  
 Gender  
Risk factors Male Female Total  
 N (%) N (%) N (%) 
≥ 1 fall in past 12 months     





Reporting  35 (28.2) 77 (42.5) 
112 
(36.7) 
≥ 1 medical condition     
Not reporting  39 (31.5) 49 (27.1) 88 (28.9) 





≥ 2 medications     
Not reporting  66 (53.2) 98 (54.1) 
164 
(53.8) 
Reporting  58 (46.8) 83 (45.9) 
141 
(46.2) 
Feeling of losing balance occasionally/often    





Reporting  25 (20.2) 63 (34.8) 88 (28.9) 
≥ 5 alcoholic drinks consumed six hours prior 
to injury     







Reporting  17 (13.7) 10 (5.5) 27 (8.9) 
≥ 3 alcoholic drinks usually consumed per day    





Reporting  47 (37.9) 34 (18.8) 81 (26.6) 
Poor physical functioning: a score of <83.5    





Reporting  29 (23.4) 64 (35.4) 93 (30.5) 
Strength or resistance training ≤1 time per 
week    








Balance challenging exercise <120mins per 
week    
Not reporting  25 (20.2) 27 (14.9) 52 (17.0) 





BMI (underweight or obese)    





Reporting  36 (30.3) 50 (29.1) 86 (29.6) 
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The scatterplot was used to explore the relationship between two continuous 
variables, age and number of risk factors for a fall. Given that the data on age were 
not normally distributed, Spearman’s correlation coefficient was used as the non-
parametric estimate. Spearman’s correlation showed a positive relationship between 
these two variables, indicating that older age was associated with a higher number 
of risk factors for a fall. However, the strength of the relationship is considered to be 
small (r=0.17, 291, p=0.003). This interpretation is suggested by Cohen (1988, 
pp.79-81) in Pallant (2007), where a small effect size is between r=0.10 and 0.29. 
The scatterplot further indicated a small relationship between age and the number of 
risk factors, as there was no obvious pattern between the two variables.  
The boxplot presents the differences in the number of risk factors for falls 
between men and women. Both genders had a median of four risk factors (IQR=3, 
6). Men had a mean of 4.3 risk factors (SD=1.88), whereas women had a mean of 
4.6 risk factors (SD=2.16). However, there was a greater range in the number of risk 
factors reported by the men than by the women, with the highest number of risk 
factors reported by men being 10, but 9 for women. However, the difference in the 
number of risk factors between men and women was not statistically significant 
(p=0.35). 
Univariate regression analyses 
Table 5.6 presents the results of a series of univariate logistic regression 
models (OR, 95% CI, p-value). In models of the association between age and a risk 
factor, age was treated as a continuous predictor. In models of the association 
between gender and a risk factor, men were assigned as the reference group.   
For every one-year increase in age, participants were more likely to report 
having at least one medical condition (OR 1.05, 95%CI 1.01 – 1.09). Similarly, for 
every one-year increase in age, they were more likely to report taking at least two 
medications (OR 1.05, 95%CI 1.02 – 1.09). They were also more likely to report 
having poor physical functioning (OR 1.07, 95%CI 1.03 – 1.11). In other words, 
being older was associated with having more medical conditions, taking more 
medications, and having poor physical functioning.  
Compared to middle-aged men, middle-aged women had 88% greater odds of 
reporting having a previous fall in the past 12 months. Middle-aged women were 
also more likely than middle-aged men to report occasionally or often feeling a loss 
of balance (OR 2.11, 95%CI 1.24 – 3.61), and to report having poor physical 
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functioning (OR 1.79, 95%CI 1.07 – 3.00). In contrast, the odds of reporting 
consuming five or more drinks six hours prior to fall or injury (OR 0.37, 95%CI 0.16 - 
0.83) and reporting consuming three or more drinks per day (OR 0.38, 95%CI 0.23 - 
0.64) were reduced for middle-aged women. Thus, gender was associated with 
having a history of a fall, feeling of loss of balance, drinking hazardous amounts of 
alcohol on a single occasion and or as part of usual consumption, and having poor 
physical functioning.  
Spending less than two times a week in strength/resistance training, less than 
120 minutes a week in balance challenging exercises, and being underweight or 
obese were not statistically associated with age or gender (p>0.05).  
 
Table 5.6 Results of univariate logistic regression modelling (OR, 95% CI, p-value) of age 
and gender on each risk factor for a fall  
 Predictors 
Outcome Age (in years) Gender1 
Fall risk factors Unadjusted OR 
(95% CI) 
p-value Unadjusted OR 
(95% CI) 
p-value 
≥ 1 fall in past 12 
months  - - 
1.88  
(1.15 – 3.07) 0.01 
≥ 1 medical condition  1.05  
(1.01 – 1.09) 0.01 - - 
≥ 2 medications  1.05  
(1.02 – 1.09) 0.002 - - 
Feeling of losing 
balance 
(occasionally/often) 
- - 2.11  (1.24 – 3.61) 0.01 
≥ 5 alcoholic drinks 
consumed six hours 
prior to injury  
- - 0.37  (0.16 - 0.83) 0.02 
≥ 3 alcoholic drinks 
usually consumed per 
day  
- - 0.38  (0.23 - 0.64) 0.001 
Poor physical 
functioning  
(a score of <83.5)  
1.07  
(1.03 – 1.11) <0.001 
1.79  
(1.07 – 3.00) 0.03 
1Middle-aged men were assigned as the referent group 
- Non-significant results are not shown in the table 
 
Multi-collinearity 
Before conducting multivariable regression analyses, multi-collinearity was 
checked using collinearity diagnostics in SPSS to ensure the predictors were not 
highly correlated with each other. In the sample, the variance inflation factor values 
for all independent variables were less than 10 (Pallant, 2007). Thus, there was no 
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violation of the multicollinearity assumption among the predictors, and all variables 
were therefore retained in the following multivariable analyses. 
Multivariable regression analyses 
Table 5.7 presents the results of multivariable logistic regression analyses 
used to assess whether the association between age and gender and each risk 
factor for a fall still remained significant after adjusting for education, employment 
status, income, and living arrangement. Age was no longer associated with having a 
medical condition or taking medications, but remained associated with physical 
functioning, indicating that for every one-year increase in age, the likelihood of 
having poor physical functioning increased by 5%.   
Gender remained significantly associated with a history of a fall. Middle-aged 
women were more likely to report a fall in the past year (OR 2.10, 95%CI 1.24 – 
3.58) and a feeling of losing balance occasionally or often (OR 2.12, 95%CI 1.17 – 
3.84) than middle-aged men, after adjusting for other important demographic 
variables. Gender also remained statistically significantly associated with usual 
alcohol consumption, with the odds of consuming three or more drinks per day were 
reduced by 65% among middle-aged women (OR 0.35, 95%CI 0.20 – 0.61).  
 
Table 5.7 Results of multivariable regression1 modelling (OR, 95% CI, p-value) of age and 
gender on risk factors for fall  
 Predictors 
Outcomes Age (in years) Gender2 
Fall risk factors Adjusted OR 
(95% CI) 
p-value Adjusted OR 
(95% CI) 
p-value 
≥ 1 falls in past 12 months  - - 2.10  (1.24 – 3.58) 0.006 
Feeling of losing balance 
(occasionally/often) - - 
2.12  
(1.17 – 3.84) 0.01 
≥ 5 alcoholic drinks 
consumed six hours prior 
to injury 
- - 0.39  (0.16 – 0.92) 0.03 
≥ 3 alcoholic drinks usually 
consumed per day - - 
0.35  
(0.20 – 0.61) <0.001 
Poor physical functioning  
(a score of <83.5) 
1.05 
(1.003 – 1.09) 0.04 - - 
1Adjusted for SES (education, employment, income) and living arrangement; both age and 
gender were in the same model 2Middle-aged men were assigned as the reference group. 
 
Poisson regression modelling was used to assess the relationship between 
age and gender and the number of risk factors as count data (i.e., positive integer). 
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Rate ratios (or relative risk) were used as the coefficients of Poisson regression 
analyses. In the univariate analysis, older age was associated with having more risk 
factors reported by participants (RR 1.01, 95%CI 1.003 – 1.02, p=0.005). There was 
no significant association between gender and the number of risk factors. In the 
multivariable analysis, both age and gender were no longer associated with the 
number of risk factors participants reported. These findings may imply that 
socioeconomic determinants influence the effect of age and gender on the number 
of risk factors for a fall. 
 
5.5.3 RESEARCH QUESTION 3 
Are demographic characteristics and risk factors for a fall significantly 
related to having a severe injury from a fall among middle-aged adults? 
H3: Older age and being male are associated with an increased likelihood of 
having a severe injury from a fall.   
H4: Having one of the risk factors identified in the literature is associated with 
an increased likelihood of having a severe injury from a fall.   
H5: Having a greater number of fall risk factors is associated with an 
increased likelihood of having a severe injury from a fall.   
Descriptive summary – triage category 
Table 5.8 presents the numbers and percentages of men and women triaged 
as the severe category ‘Triage category 2–3’ or less severe category ‘Triage 
category 4–5’. Approximately 54% (n=165) of the participants were in the severe 
category. Middle-aged adults who were triaged as the severe category were older 
than those triaged as the less severe category. A higher proportion of men than 
women were triaged as the severe category. A higher proportion of middle-aged 
adults who reported taking at least two medications than those who reported taking 
one or no medication were triaged as the severe category. There were no significant 
associations between the severity of falls, as indicated by the triage category, and 
the other fall risk factors.  
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Table 5.8 Descriptive characteristics of participants in triage category 2–3 versus triage 
category 4–5 
Risk factors Triage group 
Category 2–3  
N=165 
Category 4–5  
N=140 
Continuous variables Median (IQR) Median (IQR) 
Age (in years) 56 (50, 60.5)  54 (46, 59) 
Categorical variables N (%) N (%) 
Gender    
Men 81 (65.3) 43 (34.7) 
Women  84 (46.4) 97 (53.6) 
≥ 1 fall in past 12 months   
Not reporting  107 (55.4) 86 (44.6) 
Reporting  58 (51.8) 54 (48.2) 
≥ 1 medical condition   
Not reporting  42 (47.7) 46 (52.3) 
Reporting  123 (56.7) 94 (43.3) 
≥ 2 Medications   
Not reporting  79 (48.2) 85 (51.8) 
Reporting  86 (61.0) 55 (39.0) 
Feeling of losing balance (occasionally/often)   
Not reporting  111 (51.2) 106 (48.8) 
Reporting   54 (61.4)   34 (38.6) 
≥ 5 alcoholic drinks consumed six hours prior 
to injury   
Not reporting  150 (54.0) 128 (46.0) 
Reporting  15 (55.6) 12 (44.4) 
≥ 3 alcoholic drinks usually consumed per day    
Not reporting  119 (53.1) 105 (46.9) 
Reporting  46 (56.8) 35 (43.2) 
Poor physical functioning (a score of <83.51)   
Not reporting  107 (50.5) 105 (49.5) 
Reporting  58 (62.4) 35 (37.6) 
≤ 1 time per week of strength or resistance 
training    
Not reporting  15 (50.0) 15 (50.0) 
Reporting  150 (54.5) 125 (45.5) 
< 120 mins per week of balance challenging 
exercise    
Not reporting  29 (55.8) 23 (44.2) 
Reporting  136 (53.8) 117 (46.2) 
Being underweight or obese (BMI < 18.5 or 
BMI ≥30)   
Not reporting  104 (50.7) 101 (49.3) 
Reporting   53 (61.6) 33 (38.4) 
1The physical functioning (PF) scale is a subscale of the SF-36. 
 
Descriptive summary – discharge status 
Table 5.9 provides descriptive characteristics of the participants either 
admitted to a hospital for further treatment or discharged home. The majority of 
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participants received all of their medical care from the ED and were then discharged 
home (68.4%).  
Middle-aged adults who were admitted to a hospital (median age of 56 years) 
were older than those who were discharged from the ED (median age of 54.5 
years). A higher percentage of women than men were discharged home. Compared 
to participants who reported at least one medical condition, more of those with no 
medical conditions were discharged from the ED rather than being admitted to 
hospital. Compared to adults who reported one or no medication, more of those who 
reported two or more medications were admitted to a hospital. Similarly, a higher 
percentage of middle-aged adults who reported occasionally or often experiencing a 
feeling of losing balance were admitted to a hospital compared to those who rarely 
or did not experience a feeling of losing balance. A higher percentage of those who 
consumed five or more drinks six hours prior to their fall or injury and those who 
consumed three drinks or more per day were also admitted to a hospital, compared 
to their counterparts respectively. Conversely, more middle-aged adults who had a 
good physical functioning were discharged from the ED compared to their 
counterparts.  
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Table 5.9 Descriptive characteristics of participants by discharge status (n=304)1 for who 
were either admitted to a hospital or discharged home 
Risk factors Discharge status 







Continuous variables Median (IQR) Median (IQR) 
Age (in years) 56 (51, 61) 54.5 (47, 59.75)  
Categorical variables N (%) N (%) 
Gender    
Men 50 (40.7) 73 (59.3) 
Women  46 (25.4) 135 (74.6) 
≥ 1 fall in past 12 months   
Not reporting  58 (30.2) 134 (69.8) 
Reporting  38 (33.9) 74 (66.1) 
≥ 1 medical condition   
Not reporting  21 (23.9) 67 (76.1) 
Reporting  75 (34.7) 141 (65.3) 
≥ 2 Medications   
Not reporting  35 (21.5) 128 (78.5) 
Reporting  61 (43.3) 80 (56.7) 
Feeling of losing balance 
(occasionally/often)   
Not reporting  61 (28.2) 155 (71.8) 
Reporting   35 (39.8) 53 (60.2) 
≥ 5 alcoholic drinks consumed six hours 
prior to injury   
Not reporting  83 (29.9) 195 (70.1) 
Reporting  13 (50.0) 13 (50.0) 
≥ 3 alcoholic drinks usually consumed 
per day    
Not reporting  63 (28.1) 161 (71.9) 
Reporting  33 (41.3) 47 (58.8) 
Poor physical functioning (a score of 
<83.51)   
Not reporting  55 (26.1) 156 (73.9) 
Reporting  41 (44.1) 52 (55.9) 
≤ 1 time per week of strength or 
resistance training    
Not reporting  9 (30.0) 21 (70.0) 
Reporting  87 (31.8) 187 (68.2) 
< 120 mins per week of balance 
challenging exercise    
Not reporting  15 (29.4) 36 (70.6) 
Reporting  81 (32.0) 172 (68.0) 
Being underweight or obese (BMI < 18.5 
or BMI ≥30)   
Not reporting  64 (31.4) 140 (68.6) 
Reporting   25 (29.1) 61 (70.9) 
1One participant left hospital after the treatment commenced and therefore was removed 
from the analysis. 
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Descriptive summary – triage category and discharge status by the number of 
risk factors 
The boxplot (Appendix 24) presents the difference in the number of risk 
factors between the severe group (Triage category 2–3) and the less severe group 
(Triage category 4–5). Those who reported more risk factors, with a median of five 
risk factors (IQR=3, 6), were triaged as the severe group. Conversely, those 
participants who reported fewer risk factors, with a median of four risk factors (IQR= 
3, 6), were triaged as the less severe group. Hence, participants who were triaged 
as the severe group reported a greater number of fall risk factors (n=10) than those 
who were triaged as the less severe group (n=9). 
The boxplot (Appendix 25) presents the difference in the number of risk 
factors between those who were admitted to hospital for further treatment and those 
who were discharged home. Those who reported more risk factors, with a mean of 
5.08 risk factors (SD=2.09) or a median of five risk factors (IQR=3.5, 7), were 
admitted to hospital, whereas those who reported fewer risk factors, with a mean of 
4.18 (SD 1.98) or a median of four risk factors (IQR=3, 6), were discharged home. 
Those who were admitted to a hospital (n=10) reported a greater number of fall risk 
factors than those who were discharged home (n=9). 
Univariate regression analyses – triage category and discharge status  
Table 5.10 presents the results of univariate logistic regression modelling to 
assess the associations between age, gender, and each risk factor with triage 
group, and separately, with discharge status. In this analysis, the severe group and 
‘admitted to a hospital’ were assigned to be the referent groups for the dependent 
variables triage group and discharge status respectively.  
With every one-year increase in age, participants were less likely to be triaged 
as the less severe group than as ‘the severe group (OR 0.96, 95%CI 0.93 – 0.99). 
Women had two times greater odds (OR 2.18, 95%CI 1.36 - 3.49) of being triaged 
as the less severe group than men. Compared to those taking one or no medication, 
the odds of being triaged as less severe group were reduced by 41% among 
participants taking at least two medications (OR 0.59, 95%CI 0.38 - 0.94). That is to 
say, being triaged to the less severe group was associated with younger age, being 
a woman, and less medication intake (i.e., one or no medication).   
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Age was also significantly associated with discharge status. For every year 
increase in age, participants were less likely to be discharged home (OR 0.96, 
95%CI 0.93 – 0.99). Women were more likely than men to be discharged home (OR 
2.01, 95%CI 1.23 – 3.29). A number of risk factors were associated with discharge 
status. Participants who took at least two medications were less likely than those 
taking one or no medication to be discharged home (OR 0.36, 95%CI 0.22 – 0.59). 
Those who reported consuming five or more drinks six hours prior to the injury (OR 
0.43, 95%CI 0.19 - 0.96) and those who reported consuming at least three drinks 
per day (OR 0.56, 95%CI 0.33 - 0.95) were less likely than their counterpart to be 
discharged home. In addition, participants who reported poor physical functioning 
(mean score of less than 83.5) were less likely to be discharged home (OR 0.45, 
95%CI 0.27 – 0.75). That is to say, receiving medical attention at the ED and being 
discharged home were associated with younger age, less medication intake (i.e., 
one or no medication), less alcohol intake in a single session (i.e., less than four 
drinks), less usual consumption of alcohol (i.e., two drinks or less per day), and 
good physical functioning. 
Having at least one medical condition, occasionally/often having the feeling of 
losing balance, spending less than two times a week on strength/resistance training 
and less than 120 minutes a week on balance challenging exercises, and being 
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Table 5.10 Results of univariate logistic regression modelling of age, gender and covariates 
with triage group and discharge status (OR, 95% CI, p-value) 
Risk factors 
Triage group1 Discharge status2 
Unadjusted OR 
(95% CI) p-value. 
Unadjusted OR 
(95% CI) p-value 
Age (in years) 0.96 (0.93 – 0.995) 0.02 0.96 (0.93 – 0.997) 0.04 
Gender (Women) 2.18 (1.36 - 3.49) 0.001 2.01 (1.23 - 3.29) 0.01 
≥2 medications  0.59 (0.38 - 0.94) 0.03 0.36 (0.22 – 0.59) <0.001 
≥5 alcoholic drinks 
consumed six 
hours prior to 
injury  
- - 0.43 (0.19 - 0.96) 0.04 
≥3 alcoholic drinks 
usually consumed 
per day  
- - 0.56 (0.33 - 0.95) 0.03 
Poor physical 
functioning (mean 
score of <83.5)  
- - 0.45 (0.27 - 0.75) 0.002 
1 The category of the triage group, severe group ‘Category 2–3’, was assigned as the 
reference group. 
2 The category of discharge status ‘Admitted to a hospital’ was assigned as the reference 
group. 
- Non–significant findings are not shown in the table 
 
Table 5.11 presents the results of univariate logistic regression modelling to 
assess the association between age, gender, and the number of risk factors with 
triage group, and separately, with discharge status. For every unit increase in the 
number of reported risk factors, participants were less likely to be triaged as the less 
severe group ‘Triage category 4–5’ (OR 0.88, 95%CI 0.78 – 0.99) and less likely to 
be discharged home (OR 0.80, 95%CI 0.71 – 0.91). That is to say being triaged as 
the severe categories ‘Triage cat 2–3’ and admitted to a hospital for further 
treatment were associated with more risk factors for a fall.  
Table 5.11 Results of univariate regression modelling (OR, 95% CI, p-value) of number of 
risk factors1 on triage group and discharge status 
 Triage group2 Discharge status3 
 OR (95%CI) p-value OR (95%CI) p-value 
Number of risk 
factors 
0.88 (0.78 – 0.99) 0.03 0.80 (0.71 – 0.91) 0.001 
1 The univariate results for age and gender are shown in Table 5.10, other SES variables are 
not shown in this table.  
2 The category of triage group, the severe group ‘Category 2-3’, was assigned as the referent 
group.  
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Multivariable regression analyses – triage category and discharge status 
Table 5.12 presents the multivariable logistic regression modelling used to 
assess whether the association between age, gender, and other significant risk 
factors for falls, with triage group and discharge status, remained significant after 
adjusting for education, employment status, income, and living arrangement. Both 
age and gender remained strong predictors of triage group. For every year increase 
in age, the participants were less likely to be triaged as the less severe category 
‘Triage cat 4–5’ (OR 0.96, 95%CI 0.92 – 0.99). Women had two times greater odds 
of being triaged as less severe category than men. Taking two or more medications 
was no longer associated with a triage group.  
Gender and taking at least two medications remained significantly associated 
with discharge status after the adjustment: women were more likely than men to 
complete ED service and be discharged home (OR 2.73, 95%CI 1.51 – 4.92). Those 
who reported taking at least two medications were less likely to be discharged home 
than their counterparts (OR 0.46, 95%CI 0.25 - 0.85). Age and the risk factors found 
significant in univariate modelling (consumption of five or more drinks six hours prior 
to fall or injury, consumption of three or more drinks per day, and poor physical 
functioning) were no longer associated with discharge status after adjustment.   
Table 5.12 Results of multivariable regression1 (OR, 95% CI, p-value) of age and gender on 
triage group/discharge status 
Risk factors and 
demographic 
variables 
Triage group2 Discharge status3 





(95% CI) p-value 
Age (in years) 0.96 (0.92 – 0.99) 0.02 - - 
Gender (Women) 2.22 (1.33 – 3.70) 0.002 2.73 (1.51 – 4.92) 0.001 
2≥ Medications - - 0.46 (0.25 - 0.85) 0.01 
1 Adjusted for SES (education, employment, and income) and living arrangement; both age 
and gender were in the same model  
2 The severe category ‘Triage cat 2–3’ was assigned as the reference group.  
3 The category of discharge status ‘Admitted to a hospital’ was assigned as the reference 
group. 
- The non-significant findings are not shown in the table. 
 
Table 5.13 presents the multivariable logistic regression modelling used to 
assess whether the association between age, gender, and number of risk factors for 
a fall with both triage group and discharge status remained significant after 
adjustment. Both age and gender remained significant predictors of triage group: for 
every year increase in age, the odds of being triaged as less severe category were 
reduced by 5% (OR 0.95, 95%CI 0.92 – 0.99). Women had nearly 2.5 times greater 
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odds of being triaged as less severe category than men. Having reported more risk 
factors was not associated with triage group. However, the number of risk factors 
remained significantly associated with discharge status.  
 
Table 5.13 Results of multivariable logistic regression1 (OR, 95%CI, p-value) of age, gender, 
number of risk factors on triage group and discharge status  
1 Adjusted for SES (education, employment, and income) and living arrangement; both age 
and gender were in the same model  
2The category of ‘Triage cat 2–3’ was assigned as the referent group.  
3The category of discharge status ‘Admitted to hospital’ was assigned as the referent group. 
- The non-significant findings are not shown in the table. 
 
 DISCUSSION 5.6
The following section discusses the key findings related to the research 
questions of Study 2a with reference to the literature. Study 2a aimed to identify a 
number of fall-related outcomes among middle-aged adults who had fallen and 
presented to an ED: the potential risk factors for a fall, the number of risk factors for 
a fall, and injury severity. This study also examined whether there were any age and 
gender differences in the self-reported risk factors or number of risk factors for a fall 
within the sample. It also examined whether age, gender, and the risk factors or 
number of risk factors were associated with triage category and discharge status. 
This section first highlights the key findings that fit within the elements of Haddon’s 
matrix, and then discusses the age and gender differences that relate to research 
questions (RQ 2 and RQ 3). Following this, additional findings associated with the 
study outcomes are discussed.    
5.6.1 RESEARCH QUESTION 2 
RQ 2 Are there significant relationships between demographic characteristics 
and risk factors for a fall among middle-aged adults? 
The findings of this thesis support the question and corresponding hypotheses 
that argue that age and gender are associated with certain risk factors for falls 
among the middle-aged. In this age group, older age is associated with poor 
physical functioning. Being a woman is associated with a history of falls and a 
Risk factors and 
demographic 
variables 
Triage group1 Discharge status2 
OR (95% CI) p-value OR (95% CI) p-value 
Age (in years) 0.95 (0.92 – 0.99) 0.01 - - 
Gender (Women) 2.49 (1.47 – 4.22) 0.001 2.93 (1.63 – 5.27) <0.001 
Number of risk factors - - 0.85 (0.73 – 0.996) 0.04 
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feeling of losing balance. Conversely, being a man is associated with alcohol 
consumption on a single occasion and usual alcohol consumption. These key 
findings are important in understanding the ‘host’ and the ‘social environment’ 
factors leading to a fall in Haddon’s matrix.  
Age difference 
This thesis found that among middle-aged adults who sustained a fall, older 
age was linked to poor physical functioning after adjustment for gender, education, 
employment status, income, and living arrangement. In the literature on ageing, a 
number of studies indicate that the increasing risk of falls among older adults is due 
to a functional deterioration and mobility impairment (Inouye, 2007; Mackenzie et al., 
2002; Rubenstein, 2006). These doctoral findings support the findings of a 
retrospective study that examined differences in functional outcomes between 
geriatric trauma patients aged >65 years and >80 years (Grossman et al., 2003). 
The results from the study showed that those patients aged 80 years or over had 
worse functional outcomes than their counterparts (Grossman et al., 2003). Another 
cross-sectional study (Gadalla, 2010) examined the socio-demographic 
determinants of instrumental activities of daily living9 among adults aged 65 years or 
over. The findings showed advancing age was significantly associated with 
limitations in instrumental activities of daily living (Gadalla, 2010). Similarly, a 
prospective study of young and middle-aged adults hospitalised due to a fall also 
suggested increasing age to be a predictor of reduction in physical outcome 
following injury (Williams et al., 2012). The deterioration in physical functioning as 
age increases could be due to age-related comorbidities such as cardiovascular 
disease, diabetes, and arthritis, which are significant predictors of functional 
limitation, one of the significant factors in the risk of falls (Ambrose et al., 2013). 
Deterioration in physical functioning is also affected by gait problems, which can be 
caused by a combination of aged-related changes, such as change in gait and 
9 Instrumental activities of daily living refer to the daily activities that an individual undertakes 
independently to support an independent lifestyle. For instance, they include preparing meals, doing 
housework, shopping for groceries. Instrumental activities of daily living involved slightly more complex 
skills than activities of daily living, which refers to individual’s self-care daily activities. For instance, 
activities of daily living include bathing, dressing, eating, and toileting. 
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balance, and dysfunctions of muscular, skeletal, and circulatory systems 
(Rubenstein, 2006). The increased risk of poor physical functioning as age 
increases suggests that middle-aged adults who experience a fall should be made 
aware of the benefits of physical functioning before reaching older age. 
 In this doctoral study, older middle-age was significantly associated with a 
higher number of fall risk factors in univariate analysis. However, no association was 
found after controlling for gender and SES variables. The non-significant relationship 
between age and the number of risk factors may suggest the relationship is 
confounded by other variables that require further examination. 
Gender difference 
The findings of this doctoral study also showed that women were more likely 
than men to report a fall in the previous 12 months. Previous literature has shown 
that older women are more likely to sustain a fall injury than older men (Stevens & 
Sogolow, 2005; Tovell et al., 2012). This doctoral study also found that women 
tended to occasionally or often experience a feeling of dizziness or losing balance 
compared to men. The increased risk of feeling dizziness or losing balance could be 
due to age-related decline in the physiological system, or changes to the vestibular 
system. The physiological deterioration could impact on biological systems, 
including cardiovascular, coordination, musculoskeletal, visual, vestibular and 
proprioception, which could contribute to the risk of falls (Ambrose et al., 2013). The 
reasons for why middle-aged women are more likely than men to experience a 
feeling of losing balance that leads to falls are not clear. This doctoral finding may 
promote future research on gender differences in physiological decline leading to 
postural imbalance and possibly falls. On the other hand, in this doctoral study men 
were more likely than women to consume five or more drinks within six hours prior 
to their fall or injury, and to consume three or more drinks on a daily basis. These 
findings are consistent with a case-control study in the United States that examined 
the association between drinking history and fatal injury from fall. Findings from the 
US study reported that fatal falls were more strongly associated with alcohol 
consumption in men than in women. Specifically, among the fatal cases aged 55-64 
years-old, those who abstained from or consumed low levels of alcohol were mainly 
female, whereas those who consumed moderate to high levels of alcohol were all 
male (Sorock, Chen, Gonzalgo, & Baker, 2006). The increased risk of certain fall 
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risk factors among middle-aged women and men may imply the need for preventive 
strategies that address the range of risk factors in future.   
This doctoral study demonstrates that the potential risk factor of poor physical 
functioning is not associated with gender. Although more middle-aged women had 
poor physical functioning compared to men in the univariate analysis, once all the 
other variables (i.e., age, SES variables, and living arrangement) were included in 
the analysis, there was no association with gender in the multivariable analysis. This 
thesis result is contrary to the findings of Gadalla (2010) who reported that elderly 
women were at higher risk of having limitations in performing instrumental activities 
of daily living compared to elderly men. The non-significant association between 
gender and physical functioning in the doctoral study may suggest that other factors 
are influencing the outcome in middle age.  
This doctoral study demonstrated that middle-aged men and women were at 
risk of different risk factors. For instance, middle-aged women were at higher risk of 
reporting a history of a fall and of having experienced a feeling of dizziness or losing 
balance, whereas middle-aged men were at higher risk of consuming three alcoholic 
drinks per day and five drinks six hours prior to injury. Consequently, while there 
may not be a gender difference in the number of fall risk factors, there appears to be 
a difference in the specific risk factors. Namely, risk factors for men tend to be 
alcohol-related, whereas the risk factors for women tend to be physiological.  
5.6.2 RESEARCH QUESTION 3 
RQ 3 Are demographic characteristics and risk factors for a fall significantly 
related to having a severe injury from a fall among middle-aged adults? 
Research Question 3 examined age or gender differences in having a severe 
injury from a fall (as measured by triage category and discharge status) among 
middle-aged adults who presented to an ED for treatment due to a fall. As discussed 
previously, the triage category is used as a proxy measure of injury severity. The 
triage category is utilised to prioritise ED resources according to the urgency for 
medical attention. It is acknowledged that the triage score is not always an indicator 
of injury severity (FitzGerald et al., 2010) and exceptions to the rule were outlined in 
an earlier section of this chapter.  
The findings of this thesis support the hypotheses that of the middle-age 
group, older adults and men are more likely to be triaged as a more severe category 
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(i.e., Triage cat 2–3). Men are also more likely than women to be admitted to a 
hospital after presenting to an ED. Other predictors, including taking two 
medications or more and having a greater number of fall risk factors, are associated 
with being admitted to a hospital. In Haddon’s matrix, these key findings are 
important to understanding the severity of injury of a ‘host’ after an injurious fall 
event.  
Age difference  
This doctoral study found that among middle-aged adults who presented to an 
ED due to a fall, older age was associated with increased likelihood of being triaged 
into the severe categories, after controlling for gender, education, employment 
status, income, and living arrangement. A plausible explanation may be that older 
middle-aged persons tend to have pre-existing conditions due to the ageing 
process, albeit early ageing. The complexity of their co-morbid conditions, along with 
the injuries sustained from a fall, may contribute to a higher triage category that 
requires urgent medical treatment. This association is consistent with a study that 
examined the characteristics of ED attendance in New Zealand (Hider et al., 2001). 
The New Zealand result indicates that older patients often present with medical 
problems and have the highest age-specific ED attendance rate. Consequently, they 
were categorised as more urgent than other age groups at triage, with three-
quarters of their visits leading to hospitalisation (Hider et al., 2001). The finding of 
this doctoral study, however, is contradictory to a recent cohort study conducted in 
Italy. The authors of the Italian study claimed that the majority of the ED 
presentations among patients aged 65 or over were non-urgent (38.6%). A majority 
of these non-urgent presentations were due to minor traumatic events, or requests 
to have routine X-rays or to see a specialist. Of the non-urgent presentations, injury 
or poisoning accounted for 45% of presentations across all age groups (Fusco et al., 
2014). The difference in findings between the Italian study and this doctoral study 
could be due to a variation in primary care services available to older persons and 
financial reasons such as out of pocket expenses. For instance, provision of 
diagnostic imaging services for people with injuries at the locations other than at 
EDs may lower the number of people attending an ED for diagnostic tests (Hider et 
al., 2001). On the other hand, people who do not receive appropriate continuity of 
care from primary care professionals may self-refer to the ED (Carret, Fassa, & 
Kawachi, 2007). Similarly, services at no financial cost in public hospitals may divert 
patients from private services to public services. Nevertheless, the significant 
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relationship between older age and higher triage categories shown in this doctoral 
study implies that older middle-aged adults who have a fall are likely to sustain 
serious injuries that warrant urgent medical attention.  
The doctoral findings did not support the association between older age and 
hospital admission when considered with other variables. Although age was 
significantly related to discharge status in the univariate analysis, the relationship 
was not significant after controlling for other demographic variables and the potential 
risk factors for a fall. It is unclear why age was not significant in the multivariable 
analysis. It is likely that factors other than age may better reflect the discharge 
status among the middle-aged. This doctoral finding contradicts the findings from 
several studies of geriatrics that argue older patients are often admitted to hospital 
due to the complication of medical conditions that may warrant a prolonged hospital 
stay (Gonzalez-Montalvo et al., 1994; Hider et al., 2001; Lim, Doshi, Castasus, Lim, 
& Mamun, 2006; Mitchell et al., 2010). Those findings are congruent with a study 
reported by Onen et al. (2001), which showed that a majority of older patients (>70 
years) (55%) were admitted to specialty wards following discharge from an ED, 
while only 13% were discharged home. Discharge status is often dependent on a 
person’s health and functional status, such as functional dependency and acute 
episodes of a chronic disease (Onen et al., 2001). Although the doctoral study 
showed a non-significant relationship between increasing age and discharge status, 
the non-significant finding may encourage future studies to confirm the relationship 
between older age and discharge outcome among middle-aged adults in the 
Australian context.  
Gender difference  
Additionally, this doctoral study showed that middle-aged men were more 
likely to be triaged as severe group, and to be admitted to hospital for further 
treatment than middle-aged women. Women were more likely to be discharged 
home from the ED. Both triage group and discharge status showed significant 
relationships with gender after accounting for age, SES variables, and living 
arrangement. These findings are consistent with a report from the Queensland 
Trauma Registry describing the trend of fall-related injuries between 2005 and 2008 
in people aged 40-64 years admitted to a Queensland public hospital for over 24 
hours. Findings indicated that middle-aged men accounted for a higher proportion of 
admission across the three reported time periods (i.e., 57% in 2005-06, 53% in 
Chapter 5: Baseline survey (Study 2a)  132 
 
  
2006-07, and 55% 2007-08) (Lang et al., 2010). The findings from this doctoral 
study may imply that middle-aged men are more likely than middle-aged women to 
engage in risky behaviours that may expose them to a higher risk of severe injuries, 
as characterised by severe triage categories and being admitted to a hospital.  
Risk factors for falls 
This doctoral study found that only one fall risk factor was associated with 
discharge status. That is, those who took at least two medications were less likely to 
be discharged home from the ED. Like older adults aged 65 and older, middle-aged 
adults who take multiple medications as part of their chronic disease management 
are likely to be influenced by the adverse effects of medications such as postural 
hypotension and hypoglycaemia (Passarelli, Jacob-Filho, & Figueras, 2005) and 
cognitive impairment (Koski et al., 1996). These adverse reactions could affect their 
ability to maintain appropriate balance and are likely to contribute to the risk of falls. 
It is reasonable to assume that patients with a number of medical conditions are 
likely to be prescribed multiple medications, hence, they are at increased risk of 
taking a medication that may be considered inappropriate (Passarelli et al., 2005). 
Systematic reviews of adverse drug reactions have claimed that older adults who 
take inappropriate drug(s) or multiple medications are at high risk of adverse drug 
reactions, which could lead to hospital admission (Alhawassi, Krass, Bajorek, & 
Pont, 2014; Kongkaew, Noyce, & Ashcroft, 2008). Despite the vast evidence 
demonstrating the risk of adverse drug reactions on hospital stay among elder 
patients, it is unclear how multiple drug use, one of the documented risk factors for 
falls, can lead to hospitalisation among middle-aged adults. The finding in this 
doctoral study suggests that future research is required to examine this relationship 
in the middle-aged group to determine whether preventive strategies for reducing 
the effect of multiple drug use on admission could be applied to this age group. 
Furthermore, the number of falls risk factors reported by middle-aged adults 
was strongly associated with their discharge status, after accounting for other 
variables. This finding was somewhat expected, as the more risk factors a person 
has, the more likely their health will be compromised, which may lead to yet further 
treatment. It is worth noting that the number of fall risk factors was associated with 
triage category in the univariate analysis, but the association became marginally 
non-significant (p=0.057) after accounting for other covariates in the multivariable 
analysis. The finding of this doctoral study may be related to insufficient power to 
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detect the difference due to insufficient sample size for analysing a number of 
covariates in relation to the number of risk factors. In this study, 15 cases were 
excluded from analysis, as 14 participants were unable to report their height or 
weight as part of the measure of BMI, and one participant declined to provide her 
education status. Nevertheless, the relationship between the number of fall risk 
factors and injury severity as measured by triage and discharge status provides 
some indication of the need to reduce the number of fall risk factors in order to 
lessen the severity of fall injuries.  
This research sought to examine the association between age and gender 
with a number of outcomes: the risk factors or number of risk factors for a fall, triage, 
and discharge status. It also examined the association between the number of fall 
risk factors and triage and discharge status, accounting for living arrangement and 
SES variables including education, employment status, and income. These SES 
variables were outside the scope of the main purpose of this study, and were 
therefore not analysed individually in univariate regression modelling with the 
outcomes of interest.  Interestingly, the findings from the multivariable regression 
modellings showed that employment status, education, and living arrangement were 
statistically significant with the outcomes of interest. The following section discusses 
the key findings relating to employment status, education, and living arrangement 
associated with the outcomes. 
5.6.3 ADDITIONAL FINDINGS AND FUTURE RESEARCH  
Employment status 
Employment status was strongly associated with a history of falls, medical 
condition, medication, a feeling of losing balance, and poor physical functioning after 
adjustment for age, gender, living arrangement, education status, and income. 
Specifically, participants who were not working (e.g., unemployed, pension, or 
retired) were more likely than those working full-time to experience at least one fall 
in the previous 12 months. Participants who were not working were also more likely 
to report having at least one medical condition, more likely to report taking at least 
two medications, more likely to occasionally/often experience a feeling of losing 
balance, and more likely to report poor physical functioning, compared to those 
working full-time (Appendix 4). Similarly, participants who were not working were 
more likely to report having a higher number of risk factors (RR=1.30, 95%CI 1.12 – 
1.51, p=<0.001) (Appendix 6). The strong association between employment status 
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and poor health conditions characterised by the potential risk factors for a fall in this 
study is in line with a case-control study in the United States. The case-control study 
indicated adults aged 55 or older who died from a fall were nearly three times more 
likely than those who survived a fall to not be in the workforce, after adjustment for 
covariates including age and gender (Sorock et al., 2006). The relationship indicated 
in that study may imply that middle-aged adults who are not working may have a 
compromised health status or pre-existing health issues that prevent them from 
engaging in work. Alternatively, it could also be argued that the impact of being 
unemployed or retired whilst still of a working age may lead to a number of health 
conditions considered to be risk factors for a fall (Ross & Mirowsky, 1995). It is 
unclear whether a pre-existing health condition among middle-aged fallers prevents 
their participating in the workforce, or vice versa. Future research may illuminate the 
causal pathway in this non-working group, so that prevention strategies can be 
developed to address the cause.   
In examining the relationship between employment status and discharge 
status, those who were not working or were working part-time, were less likely than 
those working full-time to be discharged home, accounting for age, gender, 
education, incomes, and risk factors for a fall (i.e., medication) (Appendix 5) or 
number of risk factors (Appendix 6). Based on the doctoral results on fall risk 
factors, it is possible that those who were not working were more likely than those 
who were working to report poor health, and therefore more likely to be admitted to 
hospital for further treatment. To date, most of the literature on falls has focused on 
elderly people aged 65 years and older, the majority of who are not in the labour 
force. Hence, there is a dearth of literature on the relationship between fall injuries 
and employment status. Nevertheless, a small number of studies have used other 
measures to generate an estimate of SES by using the electoral ward’s Townsend 
score. The score is divided by quintiles (e.g., deprived, affluent area) and is an 
indicator used to measure area-level SES status by assessing employment rate, 
access to transport, and household overcrowding (Lyons, Jones, Deacon, & 
Heaven, 2003; West et al., 2004). West and colleagues (2004) conducted an 
ecological study that examined the relationship between hospital admission for falls 
and area-level socioeconomic variation in older adults. Results from the ecological 
study indicated that older people from the most deprived areas were 10% more 
likely to be admitted for falls than those from the most affluent areas. The 
geographic difference in hospital admission may suggest that a minor fall could 
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significantly impact on people with existing comorbidities or living in a disadvantaged 
area with poor social networks, compared to those with good health and better 
social and financial resources (West et al., 2004). In the current study, the 
underlying mechanism of the relationship between employment status and 
discharge status was not clear, and it may require future research to further examine 
this relationship among this middle-aged group.  
Education  
Education level was significantly associated with taking at least two 
medications after adjustment with age, gender, living arrangement, employment 
status, and income. Specifically, compared to participants who completed primary or 
high school, those who had a tertiary qualification were less likely to take two or 
more medications. In addition, participants who attained a vocational 
certificate/diploma or tertiary qualification were less likely than those who had a 
primary or high school qualification to report having more risk factors for a fall 
(Appendix 3). This doctoral finding is consistent with a study that used population-
based survey to examine the characteristics of older adults who had fallen in the 
past 12 months in South Australia (Gill, Taylor, & Pengelly, 2005). Findings from the 
South Australian study showed that older people with higher level of education were 
less likely to report a fall in the past 12 months than those who have lower level of 
education (Gill et al., 2005). In this doctoral study, the association between better 
education and having less fall risk factors among working adults may indicate that 
people with a higher education level are more aware of the negative impacts of 
taking multiple medications or the benefits of living a healthy lifestyle. They may 
therefore engage in healthy behaviours (e.g., consume less alcohol, engage in 
physical activity) that are likely to result in fewer medical conditions and taking fewer 
medications.   
Living arrangements  
Living arrangement was significantly associated with usual alcohol 
consumption, after adjusting for age, gender, education, employment status, and 
income. Specifically, participants who lived alone were more likely to consume three 
drinks per day than those who lived with others (Appendix 4). A population-based 
cohort study examined the relationship between living alone and alcohol-related 
mortality in Finland (Herttua, Martikainen, Vahtera, & Kivimaki, 2011). The finding of 
the Finnish study suggests that people who lived alone, particularly aged between 
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50-69 years, had a substantially increased mortality risk associated with alcohol 
during the follow-up period compared to those who were married or who cohabited 
(Herttua et al., 2011). Findings from this doctoral study and the Finnish study may 
imply that people who live alone tend to have less social support or networks, which 
is likely to be associated with feelings of loneliness and other mental health issues 
that could lead to hazardous alcohol consumption. Alternatively, high levels of 
drinking may impact negatively on relationships and social support. Further research 
is needed to further elucidate the relationship between living arrangements and 
alcohol related mortality among middle-aged adults.  
In this doctoral study, middle-aged adults who lived alone were less likely to 
be discharged home after adjusting for age, gender, number of risk factors, 
education, employment status, and income.  It is possible that adults who live alone 
are more likely than those who live with others to receive less social support and to 
live in a poor living environment (Elliott et al., 2009). Hence, they may not have an 
available carer who can provide support in their home environment after they are 
discharged home. It is therefore important to ensure that appropriate care is 
accessible to these patients in the home to prevent re-admissions (Naylor et al., 
1994). Future research could examine the feasibility of delivering effective discharge 
planning for middle-aged adults living alone after they had a fall and present to an 
ED. Moreover, this doctoral study also indicated that there were no relationships 
between living alone and triage group, or between living alone and the number of 
risk factors (Appendix 6).  
In summary, fall risk factors and the number of risk factors among middle-
aged fallers may vary by socioeconomic status. Clearly, those who are not working 
are more likely than their counterparts to report having more risk factors for a fall. 
They are more likely to report risk factors, such as poor physical functioning, having 
at least one medical condition, and taking multiple medications. Those who live 
alone are more likely to consume hazardous levels of alcohol. On the other hand, 
those who attain a tertiary qualification are less likely to report risk factors for a fall 
and report having fewer risk factors. Given that employment status, education, and 
living arrangement showed strong relationships with specific risk factors for a fall, 
future research could investigate how these SES factors contribute to the risk 
factors for falls among middle-aged adults.  




Study 2a contributes to the knowledge base by examining potential fall risk 
factors among middle-aged adults who presented for emergency treatment in South 
East Queensland, Australia. Specifically, this study identified age and gender 
differences in the fall risk factors and injury severity of a fall among middle-aged 
adults. Prior to the fall events, older middle-aged adults, who were most likely to be 
frail, tended to experience poor physical functioning. Middle-aged women tended to 
experience a feeling of losing balance and a previous history of fall. Conversely, 
middle-aged men were more likely to consume a hazardous level of alcohol. 
Additionally, the study indicated that men and older middle-aged adults were most 
likely to sustain severe fall injuries that required urgent medical attention at the ED. 
Middle-aged adults who took two or more medications and those who had more fall 
risk factors tended to be admitted to hospital for further treatment. 
This study used self-reported data to improve the understanding of the fall risk 
factors among middle-aged adults that injury surveillance data could not provide. 
Findings obtained in this study need to be interpreted with caution given that self-
reported data were used. Self-report of socially sensitive issues, such as hazardous 
drinking, could lead to bias that may under-report the true estimate of alcohol 
consumption. Nevertheless, the current findings could be utilised to advocate for a 
range of fall preventive initiatives for middle-aged adults based on the risk factors. 
For instance, preventive interventions to improve physical functioning could be 
promoted to older middle-aged adults to reduce their risk of subsequent falls. 
Having identified the potential risk factors for falls, it is also important to 
examine any short-term changes in the health outcomes among middle-aged adults, 
so that adequate support can be provided to assist with recovery. Chapter 6 
therefore examines the health consequences of falls among middle-aged adults 
three months after their presentation to the ED. The study examines any 
deterioration in physical functioning, reduction in physical activities, and any change 
in the attitude towards the risk of falls and knowledge towards falls prevention 
among this age group.  
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Chapter 6: Three-month follow-up survey 
(Study 2b) 
 INTRODUCTION 6.1
Chapter 6 presents the second part of Study 2 (i.e., Study 2b) within this 
program of research. Study 2b aimed to examine the health and behavioural 
outcomes among middle-aged adults three months after a fall. It also aimed to 
examine changes in their risk perception of a fall and fall prevention knowledge at a 
three-month follow-up. Specifically, Study 2b examined any age and gender 
differences in deterioration in self-reported health and physical functioning and in 
decreases in strength training, balance challenging exercise, walking, and days off 
work between the time of the fall and three months following the fall. Additionally, it 
examined changes in the perceived risk of a subsequent fall and fall prevention 
knowledge and participants’ fear of falling. 
Two research questions were identified to achieve the aims: RQ 4 “Are  
demographic characteristics significantly related to the amount of change in health 
status and physical activity participation among middle-aged adults from the time 
period immediately before a fall injury to three months following a fall injury?” and 
RQ 5 “Are demographic characteristics significantly related to the amount of change 
in risk perceptions and fall prevention knowledge among middle-aged adults 
between the initial visit to ED and three months following their fall?”   
To address the research questions, information about the health status, level 
of physical activity, risk perception of falls and fall prevention knowledge was 
obtained via telephone interview with the participants three months after their fall. 
The information was important to understanding the consequences following a fall 
and whether there was any change in these outcomes between baseline and three-
month follow-up. According to Haddon’s matrix, this information is important to 
understanding the severity of the injury on the host after a fall event.  
Similar to the previous chapter, Chapter 6 first identifies the objectives, 
research questions, and corresponding hypotheses. It then describes the methods 
for conducting telephone interviews to follow-up with the participants. This is 
followed by a presentation of the results, a discussion of the findings relating to the 
research questions, and a discussion of additional findings.  
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 OBJECTIVES 6.2
The aims of the Study 2b were to describe the general health and physical 
functioning outcomes of middle-aged adults three months after a fall. In addition, it 
determined any change in their risk perception of falls and fall prevention knowledge 
following their fall injuries.  
 RESEARCH QUESTIONS AND CORRESPONDING HYPOTHESES 6.3
RQ 4: Are demographic characteristics significantly related to the 
amount of change in health status and physical activity participation among 
middle-aged adults from the time period immediately before a fall injury to 
three months following a fall injury?  
H6: Older age and being female are associated with greater decreases in 
health status and physical activity participation from the time period immediate 
before the fall injury to three months following a fall injury. 
RQ 5: Are demographic characteristics significantly related to the 
amount of change in risk perceptions and fall prevention knowledge among 
middle-aged adults between the initial visit to the ED and three months 
following a fall?  
H7: Older aged individuals and women are more likely to change their 
perceptions about the likelihood of falling between the initial visit to the ED for a fall 
and three months following a fall. 
H8: Older aged individuals and women are more likely to increase fall 
prevention knowledge between the initial visit to the ED for a fall and three months 
following a fall. 
H9: Older aged individuals and women are more likely to increase the 
likelihood of reporting a fear of falling three months following a fall. 
 METHOD 6.4
Study 2b was a prospective study. It followed a sample of participants who 
completed a baseline survey and gave consent for a telephone follow-up survey 
three months after their ED visit or after being admitted to hospital. It is suggested 
that a three-month period is appropriate for people to recall non-fatal injuries, as 
studies suggest that the annual injury rate is likely to be underestimated in longer 
recall period, compared to shorter recall periods (Mock, Acheampong, Adjei, & 
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Koepsell, 1999; Moshiro, Heuch, Åstrøm, Setel, & Kvåle, 2005). The rationale of a 
three-month follow-up period is supported by a national health survey in the U.S. 
that used a three-month recall period to estimate an annual number of injuries, 
which was generated by multiplying the three-month estimate by four (Chen, 
Warner, Fingerhut, & Makuc, 2009). The following sections describe the procedure 
and the measures used for conducting a three-month follow-up survey. 
6.4.1 PROCEDURE 
A follow-up survey was undertaken with the participants who consented during 
the baseline data collection to be followed up three months after their discharge 
from the ED. Participants were provided with two options to complete the survey. 
First, the follow-up survey could be conducted by telephone interview with the PhD 
candidate or a research assistant. To achieve consistency in calling the participants, 
a maximum of 10 attempts in phone calls for each participant was made. Second, 
participants could opt to self-complete the survey and return it by email or mail. In 
order to ensure a consistent time frame for conducting the follow-up survey, the date 
that the baseline survey was completed by each participant was recorded, and 
participants were followed up three months later. There was an approximate two to 
three week window in which the interviewer attempted to contact participants who 
were not initially contactable three months after their discharge from the ED.  
Responses collected via telephone interview were transferred to the survey 
software – Key Survey at the QUT website (https://survey.qut.edu.au/site/). 
Responses collected via paper survey were manually entered into the Key Survey.  
Pilot testing on the follow-up survey was conducted on five participants to 
ensure the survey items were comprehensible to participants. People who 
participated in the pilot testing in the baseline survey were contacted to do the pilot 
testing in the follow-up survey. Given that no change was made in the survey 
questions following the pilot testing, responses from the five participants were 
included in the analyses.  
6.4.2 INSTRUMENTS AND MEASURES  
The follow-up survey collected health information, behavioural information, as 
well as information on attitude and knowledge. Health information included self-
reported health (Global Health Indicator SF-1) (Ware & Sherbourne, 1992) and 
physical functioning (SF36 PF10 - physical functioning) (Ware & Sherbourne, 1992). 
Behavioural information included the number of days off work (Linton, 2011; Linton, 
Boersma, Traczyk, Shaw, & Nicholas, 2015; Voss, Stark, Alfredsson, Vingard, & 
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Josephson, 2008) due to their index fall and time spent on physical activities (e.g., 
strength training, balance challenging exercise, walking) (Centre for Health 
Advancement and Centre for Epidemiology and Research, 2010). Information on the 
risk perceptions of fall (i.e., perceived likelihood of a subsequent fall and fear of 
falling) and fall prevention knowledge (i.e., perceived inevitability of falls and 
perception that being active reduces the risk of a fall) (Centre for Health 
Advancement and Centre for Epidemiology and Research, 2010) was assessed 
again to measure any change between the baseline and follow-up periods.  
Changes in self-reported health: As described in Chapter 5, self-reported 
health was adapted from the SF36 SF-1. There are five response options in the self-
reported health question, ranging from excellent to poor. Change in self-reported 
health was used as an outcome measure in a previous study on falls (Williams et al., 
2012). Literature also showed that a number of factors could impact on changes in 
self-reported health. The factors include chronic medical conditions, physical 
functioning disability, and depressive symptoms, and changes in chronic condition 
and depressive symptoms (Jang, Chiriboga, Kim, & Cho, 2009). Additionally, injuries 
associated with falls could result in chronic health problems that could lead to a 
deterioration in health status. For instance, osteoarthritis can occur after a fall-
related injury to a knee and may have a negative impact on physical functioning 
(Cripps & Harrison, 2008).   
To analyse the change in self-reported health, each response option of the 
general health variable was assigned a score: 1=Poor to 5=Excellent. A variable 
was computed to examine changes in self-reported general health by subtracting 
the scores at baseline from the scores at follow-up. A score of zero indicated no 
change in the level of self-reported general health between periods, whereas a 
positive score (e.g., 1) indicated an improvement in self-reported health at the 
follow-up by at least one level (e.g., from ‘poor’ to ‘fair’ or from ‘good’ to ‘very good’. 
A negative score (e.g., -1) indicated a deterioration in self-reported health by at least 
one level (e.g., from ‘excellent to ‘very good’ or from ‘fair’ to ‘poor’). Given that the 
main interest of H6 was to examine whether there was any deterioration in self-
reported health three months after a fall, these scores were categorised into two 
groups and were treated as a binary outcome variable: zero score (i.e., no change) 
and positive score (i.e., improvement) were categorised into ‘no deterioration’, 
negative scores into the category ‘with deterioration’.   
Changes in physical functioning: As described in Chapter 5, physical 
functioning was measured by the Short-Form (SF-36) Health Survey Physical 
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Functioning (PF) scale and has good reliability and validity. With a sample of 237 
participants, the Cronbach’s α= .92 indicated that the reliability of the scale used in 
the follow-up study was very high. Change in physical functioning was used as an 
outcome of interest in a previous study on falls (Williams et al., 2012).  
A variable was computed to determine the difference in physical functioning by 
subtracting the scores of individuals at baseline from the scores at follow-up. A 
score of zero indicated no change in the level of physical functioning, whereas 
positive scores indicated an improvement in physical functioning level. Negative 
scores indicated a deterioration in physical functioning. These scores were 
categorised into two groups and treated as a binary outcome variable: zero scores 
and positive scores were collapsed into a category representing ‘no deterioration’, 
whereas negative scores represented ‘with deterioration’. 
Reduction in physical activities: Strength training, balance challenging 
exercise, and walking variables were analysed to examine any reduction in physical 
activities pre-fall to three months after the fall. These activities were measured by 
the amount of time spent engaging in these physical activities. Specifically, time 
spent on strength training was measured by the number of times that participants 
performed this activity for at least 10 minutes per week at the baseline and follow-up 
periods. Balance challenging exercise was measured by total minutes per week 
spent performing this exercise at baseline and follow-up periods. Walking was 
measured by the total minutes per week that participants walked for at least 10 
minutes continuously for recreation or exercise or to get to or from place to place, 
both at baseline and follow-up periods. These measures were adapted from the 
NSW Falls Prevention Baseline Survey 2009 Report (Centre for Health 
Advancement and Centre for Epidemiology and Research, 2010). 
The variables for each type of the physical activity were treated as continuous 
outcomes (i.e., number of times per week in strength training, and total minutes per 
week for balance challenging exercise and walking). A new variable for each 
physical activity was computed to determine the difference in time spent performing 
each physical activity by subtracting the scores at baseline from the scores at follow-
up. Negative scores indicated reductions in time spent on physical activities 
between baseline and follow-up. A score of zero indicated no change between 
periods, whereas positive scores indicated increases in time spent on the physical 
activities between the two time periods.  
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In order to capture only major reductions in time spent on balance challenging 
exercises and walking that could possibly be explained by the fall event, participants 
who reported a decrease of 20 minutes or more in the activities were considered to 
have reductions. Conversely, those who reported a decrease of less than 20 
minutes in the activities were considered as having reduced their activity by too little 
to be meaningful in terms of reducing risk of falls (Heesch et al., 2008). Hence, they 
were included in the “no reduction” category. Based on the data, few participants 
decreased their activities by less than 20 minutes and as a result were categorised 
as having no reduction in activity: 1.7% (n=4) and 1.2% (n=3) of participants 
reported reductions of less than 20 minutes in balance challenging exercise and 
walking respectively. Hence, these cases were categorised into the ‘no reduction’ 
group, as they were not considered to have major reductions in time spent on the 
activities. Cases which indicated no change or increases in time spent on the 
activities between the two time periods were also included in the ‘no reduction’ 
category. All other participants who reduced their activities by at least 20 minutes 
were categorised as those who had reduced their activity.  
The rationale for dichotomising the variables was to examine whether 
participants had reduced the amount of time spent on physical activities (i.e., 
reduction vs no reduction). Additionally, the distribution of the data on the times 
spent on balance challenging exercise and walking appeared skewed. Hence, 
dichotomising the variables allows for the inclusion of skewed data without violating 
the assumption of logistic regression analyses.  
Day off work due to the last fall: Reduction in work activities was measured by 
the number of days off work taken due to their index fall three months prior. 
Participants were asked to indicate the length of their work absence at the three-
month follow-up. The approach of using self-report data has been used previously in 
a study on work absences due to back pain (Linton et al., 2015). This approach has 
demonstrated good reliability and validity as compared to register data (Linton, 
2011; Voss et al., 2008). Response options were ‘Not working N/A’ (i.e., not working 
at baseline), ‘Don’t know/not sure’, ‘None’, ‘Part of a day/shift’, ‘1-2 days’, ‘3-4 days’, 
‘5-7 days’ and ‘7+ days’. 
To facilitate the logistic regression analysis, a dichotomised outcome variable 
was created to distinguish those who took any days off work from those who did not. 
As this analysis was only relevant to participants working for a living, responses 
from those who were not working at baseline (i.e., ‘Not working N/A’) and from those 
who were not sure about the number of days off work were excluded from analysis.  
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Risk perceptions of falls: The perceived likelihood of a subsequent fall and a 
fear of falling were included as measures of the risk perception of falls. For the 
perceived likelihood of a subsequent fall, participants were asked to rate their 
likelihood of falling sometime in the future: “In general, how would you rate your 
likelihood of falling sometime in the future? Would you say it is…?”  Response 
options were ‘high’, ‘moderate’, ‘low’, ‘non-existent’, and ‘don’t know’. Participants 
were also asked to rate the extent of their fear of falling: To what extent are you 
afraid of falling? Response options were ‘not afraid’, ‘somewhat afraid’, ‘very afraid’ 
and ‘don’t know’. Both questions were adapted from the NSW Fall Prevention 
Baseline Survey 2009 Report (Centre for Health Advancement and Centre for 
Epidemiology and Research, 2010). The approach of indicating a degree of fear of 
falling in the response (i.e., not afraid, somewhat afraid, and very afraid) has been 
used in previous studies (Lawrence et al., 1998; McAuley, Mihalko, & Rosengren, 
1997). 
Similar to previous analysis approaches, each response option for the variable 
‘perceived likelihood of subsequent falling’ was assigned a score from 0=No to 
3=High. Change in perceived likelihood of a subsequent fall was determined by 
subtracting the score at baseline from that at the three-month follow-up. A score of 
zero represented no change in the perceived likelihood of a subsequent fall between 
periods. A positive score (e.g., a score of 1) indicated an increase in the rating of 
perceived likelihood of a subsequent fall (e.g., from ‘0=No’ to ‘1=Low’ or from 
‘2=moderate’ to ‘3=High’) between baseline and follow-up. A negative score (e.g., -
1) indicated a decrease in the rating of perceived likelihood of a subsequent fall. To 
facilitate analysis, zero and negative scores were collapsed into a category 
representing no change in rating, or a decrease in the rating of the perceived 
likelihood of falling between periods. Positive scores were categorised into a 
category representing perceiving a greater likelihood of a fall happening in the 
future. For the analysis of a fear of falling, responses of ‘somewhat afraid’ or ‘very 
afraid’ were assigned a score of 1 and were categorised as ‘afraid’, whereas the 
other responses were assigned a score of zero and were categorised as ‘not afraid’. 
Fall prevention knowledge: The perceived inevitability of falls and the 
perception that being active reduces the risk of falls were included as measures of 
fall prevention knowledge at baseline and the three-month follow up. Participants 
were asked to indicate the extent of their agreement to a statement regarding their 
perception of the inevitability of falls in middle-aged adults: “There is nothing that 
can be done about falling among people aged 40-64 years old.” Agreement to this 
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statement means that participants perceived falls as inevitable for middle-aged 
adults. Participants were also asked to indicate the extent of their agreement to a 
statement about being physically active and falls: “Being active for at least 30 
minutes a day is enough to reduce your future risk of having a fall.” Response 
options for these items ranged from ‘strongly disagree’ to ‘strongly agree’. These 
items were adapted from the NSW Fall Prevention Baseline Survey 2009 Report 
(Centre for Health Advancement and Centre for Epidemiology and Research, 2010). 
Undertaking physical activity for at least 30 minutes has been shown to reduce the 
risk of falls in older adults (Sherrington, Lord, & Close, 2008). A recent study has 
also indicated the role of leisure time physical activity in reducing the risk of falls 
among middle-aged adults aged 45-64 years (Caban-Martinez et al., 2015). 
Additionally, the Australia’s Physical Activity and Sedentary Behaviour Guidelines 
recommend adults aged 18-64 years engage in moderately intense physical activity 
for 30 minutes, preferably every day (Commonwealth of Australia, 2014). Hence, it 
is possible that engaging in physical activity for 30 minutes could reduce the risk of a 
fall in the middle-aged population. 
The following outlines the approach to the creation of the knowledge variables 
used in analysis from responses to the fall prevention statements. Responses from 
participants who agreed or strongly agreed with a knowledge statement were 
assigned a score of 1 to indicate that they believed that falls were inevitable, 
whereas the rest of the responses (i.e., ‘neither agree nor disagree’ to ‘strongly 
disagree’) were assigned a score of zero. Changes in the perceived inevitability of a 
fall were determined by subtracting the score at baseline from the score at follow-up. 
A score of zero represented no change in the perception of the inevitability of a fall 
between periods. A score of 1 indicated an increase in the level of agreement that a 
subsequent fall was inevitable between the two periods, and a score of -1 indicated 
a decrease in the level of agreement that a fall was inevitable. To facilitate analysis, 
scores of zero and -1 were collapsed into a category representing no increase in 
levels of perceived inevitability of a fall between the two periods, whereas scores of 
1 represented increases in the level of agreement that a fall was inevitable.  
Participants who agreed or strongly agreed with the statement “Being active 
for at least 30 minutes a day is enough to reduce your future risk of having a fall” 
were assigned a score of 1 and were categorised as ‘yes, I agree’, whereas the rest 
of the responses were assigned a score of zero and were categorised as ‘no, I do 
not agree’. A change in agreement with the statement was determined by 
subtracting the score at baseline from that at follow-up. A score of zero represented 
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no change between periods in the level of agreement that being active reduces the 
risk of a fall. A score of 1 indicated an increase in the level of agreement that being 
active reduces the risk of a fall between two periods. A score of -1 indicated a 
decrease in the level of agreement that being active for 30 minutes reduces the risk 
of a fall. To facilitate the analysis of whether participants increased their agreement 
across the periods, scores of zero and negative scores were then collapsed into a 
category representing no increase in levels of agreement that being active for 30 
minutes reduces the risk of a fall between two periods. A score of 1 represented 
increases in the level of agreement that being active for 30 minutes reduces the risk 
of a fall between two periods.  
6.4.3 APPLICATION TO HADDON’S MATRIX  
In Study 2b, Haddon’s matrix was used to understand the health 
consequences of fall injuries, as well as any changes in the risk perception of a fall, 
and fall prevention knowledge among middle-aged adults. Specifically, the findings 
from Study 2b could be mapped to Haddon’s matrix in order to understand the 
factors after the fall event. For instance, information on the health status after the 
fall, such as any deterioration in self-reported health and physical functioning, 
assists in the understanding of the ‘host’ factor after a fall event.  
6.4.4 ANALYSIS 
Data collected were exported into the SPSS statistical software package for 
analysis. Predictor variables of interest were socio-demographic factors, which 
included age, gender, employment status, income level, education, and living 
arrangement. The outcomes of interest included: 
- changes in self-reported health and physical functioning (compared 
with pre-fall status),  
- changes in time spent on physical activities (i.e., strength training, 
balance challenging exercises, and walking) 
- changes in risk perception of falls (i.e., perception of the likelihood of 
a subsequent fall) and fall prevention knowledge (i.e., perceived 
inevitability of falls, and being active for 30 minutes a day reduces 
the risk of a fall) 
- A fear of falling reported at the three-month follow-up period 
Similar to Chapter 5, descriptive statistics were used initially to describe the 
relationships between each outcome of interest and age/gender. Median and inter-
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quartile ranges for skewed data were computed for continuous variables, whereas 
counts and percentages were computed for categorical variables. Univariate 
regression modelling using binary logistic regression was then conducted to 
individually examine the contribution of age and gender to each outcome of interest. 
Multivariable binary logistic regression was then conducted to examine whether age 
or gender still remained significant after adjusting for the SES variables, living 
arrangement, and the outcome at baseline. The inclusion of the baseline outcome 
variable, such as such as self-reported health10, accounts for the initial outcome 
(e.g., health status) at the starting point. Data on fear of falling were only collected at 
the three-month follow-up period, thus, changes in fear of falling across periods 
were not examined in this study.  
The response rate of the follow-up survey was calculated by dividing the 
number of completed surveys by the number of participants who consented to 
participate in the follow-up survey at baseline. Demographic characteristics of those 
who completed the follow-up survey were compared to those who did not proceed to 
the follow-up component of the study.  
 RESULTS 6.5
The following section provides a description of the data from the three-month 
follow-up survey. To examine any differences between participants who completed 
the follow-up survey and those who did not, the characteristics of the two groups 
were compared (Table 6.1). A summary of the characteristics of those who 
completed both baseline and three-month follow-up surveys is presented in Table 
6.2.  
6.5.1 RESPONSE RATE 
The baseline survey was completed by 305 participants. Of those, 237 
(77.7%) completed the three-month follow-up survey and were included in the 
analysis. There were 68 (22.3%) participants who did not complete the follow-up 
survey and were thus excluded from the analysis. Of those: five participants (7.4%) 
10 The response options of the baseline self-reported health, collected in the baseline survey, ranged 
from “1=Poor” to “5=Excellent”. The responses were then dichotomised into positive health (good to 
excellent) and negative health (fair to poor). 
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did not complete the whole survey (i.e., half-complete); 29 (42.6%) did not wish to 
be contacted for follow-up; and 33 (48.5%) were lost to follow-up (i.e., had died; 
travelled overseas; were not able to be contacted after 5-10 attempts, or declined by 
a proxy). Figure 6.1 describes the participant flow from the baseline to follow-up.  
 
Figure 6.1 The falls research study: participant flow 
  
Demographic comparison between participants who completed the follow-up 
survey and those who did not  
Table 6.1 presents the demographic comparisons of the participants who were 
followed-up at three months (i.e., included) and those with no follow-up or who did 
not complete the whole survey (i.e., excluded). Compared to participants whose 
data were included in the analysis, those whose data were excluded were more 
likely to have a low level of income, chose not to reveal or did not know their 
income, were not working, or to be divorced, separated, or widowed. There were no 
statistical differences between those included and excluded with respect to age, 
gender, ethnicity, education level, or living arrangement. 
Middle-aged adults presenting to one of 
the three emergency departments due to 
an unintentional fall (n=305 at baseline) 
Follow-up interview completed 
at three months (n=237)  
Overseas (n=2) 
Died prior to follow-up 
study (n=1) 
Non contactable after 5-
10 attempts (n=30) 
Declined (n=30) 
Half-completed at three-
month follow-up (n=5) 
Eligible for follow-up 
survey (n=302) 
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The age and gender of those who were included in the analysis were not 
statistically different from the age and gender of those excluded. Hence, there were 
no age or gender differences between participants who undertook the follow-up 
survey and those who did not complete the follow-up. The non-significant results 
imply the findings at follow-up were not confounded by age and gender. 
Table 6.1 Demographic characteristics of participants who completed the follow-up 







Continuous variables Mean (sd) Mean (sd)   
Age (year) 54.1 (7.2) 53.6 (6.9) 0.63 
Categorical variables N (%) N (%)  
Gender     0.92 
Male 96 (40.5) 28 (41.2)  
Female 141 (59.5) 40 (58.8)  
Education1   0.09 
Primary/high school 102 (43.2) 39 (57.4)  
Vocational certificate/ diploma 63 (26.7) 16 (23.5)  
Tertiary 71 (30.1) 13 (19.1)  
Employment status   0.02 
Working full-time 101 (42.6) 21 (30.9)  
Working part-time 53 (22.4) 10 (14.7)  
Not working (unemployed, 
pension, retired etc.) 
83(35) 37 (54.4)  
Yearly household income before tax    0.02 
Low =<$40,000 pa 63 (26.6) 22 (32.4)  
Middle = $40,000 – 80,000 pa 60 (25.3) 19 (27.9)  
High = $80,000 pa                 74 (31.2) 9 (13.2)  
Don’t know/prefer not to answer 40 (16.9) 18 (26.5)  
Living arrangement    0.15 
Living with others 189 (79.7) 48 (70.6)  
No-one 48 (20.3) 20 (29.4)  
1One participant refused to reveal the education level.  
 
6.5.2 OUTCOME MEASURES 
Table 6.2 presents the characteristics of the outcomes of interest at baseline 
and at three-month follow-up for 237 participants. At baseline, 55% (n=130) of 
participants rated their health as ‘excellent or very good’. At follow-up, only 38% 
(n=90) rated their health in the same categories, but most rated it as ‘good’ (n=113, 
48%). When asked about their perceived likelihood of falling in the future, most 
participants rated a low likelihood of falling at baseline (n=113, 50%) and at follow-
up (n=123, 53%), while 40% rated the likelihood as high or moderate at both 
baseline and 38% at follow-up. When asked about their level of agreement with the 
statement “There is nothing that can be done about falling among people aged 40-
64 years old” to reflect their perceived inevitability of falls, 63% disagreed or strongly 
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disagreed with the statement at baseline, and the percentage increased to 66% 
(n=157) at follow-up. For participants who agreed or strongly agreed with the 
statement, the percentage increased from 19% (n=46) at baseline to 25% (n=58) at 
follow-up. When asked about their level of agreement with the statement “Being 
active for at least 30 minutes a day is enough to reduce your future risk of having a 
fall”, 67.1% (n=159) agreed or strongly agreed with the statement at baseline, and 
the percentage increased to 72.2% (n=171) at follow-up. Likewise, the percentage 
of those who disagreed or strongly disagreed with the statement increased from 
14.8% (n=35) at baseline to 17.3% (n=41) at follow-up; however, the percentage 
increase was small (2.5%). Information regarding days off work due to the index fall 
and fear of falling was only collected during the follow-up period. With respect to 
days off work due to the fall three months prior, 52 (32.5%) participants did not take 
any days off. Of the 108 participants (67.5%) who took days off work, 67 (41.9%) 
took part of a day to one month, and 41 (25.6%) took more than one month. With 
respect to fear of falling, over half of the participants (n=120) reported at follow-up 
that they were not afraid of falling, whereas 28.7% (n=68) and 19.8% (n=47) 
reported being either somewhat afraid or very afraid respectively.  
The self-reported level of physical functioning (ranging from a score of 0 – 
100) decreased from a median of 100 (IQR=80, 100) at baseline to a median of 85 
(IQR= 62.5, 95) at follow-up. The lower mean physical functioning score indicates a 
lower level of physical functioning. The level of deterioration in physical functioning 
three months following their index fall was statistically significant (p<0.001), with a 
medium effect size (r=0.29). Regarding their level of physical activity, the majority of 
participants did not engage in strength training at baseline or follow-up. However, 
there was an increase in the time spent on strength training, from a mean of 0.5 
times per week (sd. 1.48) at baseline to 1.7 times (sd. 3.68) at follow-up, and the 
difference between periods was significant (p<0.001). Participants also increased 
the amount of time spent on balance challenging exercise, from a mean of 65 
minutes per week (sd. 153.1) at baseline to 76 minutes (sd. 172.4) at follow-up. 
However, the difference in time spent on balance challenging exercise between 
periods was not significant (p>0.05). Time spent walking decreased from a median 
of 210 minutes at baseline, to 180 minutes at follow-up. However, the difference 
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Table 6.2 Characteristics of participants who completed surveys at baseline and the three-
month follow-up (n=237) 







Self-reported general health    <0.001 
Poor 14 (5.9) 13 (5.5)  
Fair 28 (11.8) 21 (8.9)  
Good 65 (27.4) 113 (47.7)  
Very good  70 (29.5) 60 (25.3)  
Excellent 60 (25.3) 30 (12.7)  
Perceived likelihood of falling in 
future1    <0.001 
No  22 (9.8) 21 (9.1)  
Low 113 (50.2) 123 (53.0)  
Moderate 56 (24.9) 64 (27.6)  
High 34 (15.1) 24 (10.3)  
Perceived inevitability of falls    <0.001 
Strongly disagree 32 (13.5) 14 (5.9)  
Disagree 118 (49.8) 143 (60.3)  
Neither agree or disagree 41 (17.3) 22 (9.3)  
Agree 44 (18.6) 54 (22.8)  
Strongly agree 2 (0.8) 4 (1.7)  
Agreement that being active 
reduces the risk of a fall    0.05 
Strongly disagree 0 (0.0) 1 (0.4)  
Disagree 35 (14.8) 40 (16.9)  
Neither agree or disagree 43 (18.1) 25 (10.5)  
Agree 119 (50.2) 145 (61.2)  
Strongly agree 40 (16.9) 26 (11.0)  
Days off work due to fall2     
None - 46 (32.2)  
Part of a day to one month - 62 (43.4)  
Over one month - 35 (24.5)  
Fear of falling3    
Not afraid - 120 (50.6)  
Somewhat afraid - 68 (28.7)  
Very afraid - 47 (19.8)  
Continuous variables Mean (sd); 
Median (IQR) 
Mean (sd); 
Median (IQR)  
Strength or resistance training 
(time/week) 
0.5 (1.48);  
0 (0, 0) 
1.72 (3.68);  
0 (0, 2) <0.001  
Balance challenging exercises 
(minute/week) 
64.54 (153.11); 
0 (0, 55) 
76.18 (172.41); 
0 (0, 60) 0.31 
Walking (minute/week) 502.74 
(826.69);  
210 (60, 420) 
489.68 
(1092.86);  
180 (50, 420) 
0.08 
Self-reported physical functioning 
(PF10 from 0 - 100) 
83.31 (26.4); 
100 (80, 100) 
74.81 (28.0); 
85 (62.5, 95) <0.001 
1 Twelve participants at baseline and five at follow-up indicated ‘don’t know’ and were 
excluded from analysis.  
2 Eighty-three participants indicated ‘not working’ at baseline, two participants indicating 
‘don’t know/not sure’, and six and three participants indicated full-time and part-time work 
respectively were no longer working at follow-up, and were excluded from analysis.  
3 Two participants indicated ‘don’t know’ and were excluded from analysis. 
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6.5.3 RESEARCH QUESTION 4 
Are demographic characteristics significantly related to the amount of 
change in health status and physical activity participation among middle-aged 
adults from the time period immediately before a fall injury to three months 
following a fall injury? 
H6: Older age and being female are associated with greater decreases in 
health status and physical activity participation from the time period immediately 
before a fall injury to three months following a fall injury. 
6.5.4 SELF-REPORTED HEALTH (H6) 
Hypothesis 6 examined whether self-reported health and physical activity of 
adults decreased between baseline and three months following their fall, and 
whether the decreases were associated with age and gender. Table 6.3 presents 
the median ages (IQR), frequencies, and percentages of men and women for 
participants whose self-reported health deteriorated between baseline and follow-up 
and those whose self-reported health did not deteriorate. Forty percent (40%, n=94) 
of participants reported a deterioration in health between baseline and follow-up. Of 
those, a majority reported a deterioration by one level (n=71, 30%) (Table not 
shown). Those who reported a deterioration in health between periods were slightly 
younger, by one year, than those who did not. The percentage of men who reported 
a deterioration in health was similar to the percentage of women (40%).  
 




Age in year Men Women Total 
Median (IQR) N (%) N (%) N (%) 
With deterioration 55 (47, 59) 38 (39.6) 56 (39.7) 94 (39.7) 
No deterioration 56 (50, 61) 58 (60.4) 85 (60.2) 143 (60.3) 
 
In the univariate logistic analysis, neither age nor gender was significantly 
associated with deterioration in self-reported health (Table 6.4). The multivariable 
analysis also showed that neither age nor gender was significantly associated with a 
deterioration in self-reported health. However, income, one of the covariates, was 
associated with a deterioration of self-reported health at follow-up (p<0.05). 
Specifically, participants with middle incomes were more likely than those with low 
incomes to report a deterioration in self-reported health (OR 3.37, 95%CI 1.24 – 
9.15) (Table 6.4). This unexpected finding led to an examination of gender and age 
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interactions with income. It was hypothesised that the main effects for gender and 
age were not significant, as income was interacting with age or gender.  
 
Table 6.4 Results of univariate and multivariable logistic regressions1 (OR, 95%CI, p-value) 
of age, gender, on deterioration in self-reported health (n=236) – Main effects  
Deterioration in self-reported health2 
Covariates Unadjusted OR (95%CI) 
p-value Adjusted OR 
(95%CI) 
p-value 
Age 0.98 (0.95 – 1.02) 0.31 0.98 (0.93 – 1.03) 0.34 
Gender (Women) 1.01(0.59 – 1.71) 0.98 1.10 (0.55 – 2.20) 0.78 
Income - -  0.05* 
Low <$40,000 (Ref)   1  
Middle $40,000 - 
$80,000 
  3.37 (1.24 – 9.15) 0.02 
High $>80,000   2.12 (0.67 – 6.62) 0.20 
Don’t know/prefer 
not to answer 
  0.87 (0.29 – 2.61) 0.81 
Constant   0.22 0.33 
1 Multivariable modelling of age and gender were adjusted for the SES variables, living 
arrangement and self-reported health at baseline. 




Given that income was associated with self-reported health (Hays, 
Schoenfeld, & Blazer, 1996; Park & Lee, 2013), and with the literature suggesting 
differences in income levels across age groups and between genders (Rohlfsen & 
Kronenfeld, 2014), multivariable analysis was conducted post hoc. The post hoc 
analysis included two interaction terms – ‘age by income’ and ‘gender by income’ 
and examined whether income modified the effect of age or gender on deterioration 
in self-reported health. The findings from the interaction model (Appendix 8) showed 
that there was an interaction effect between gender and income on deterioration in 
self-reported health (p=0.04), but no interaction between age and income (p=0.19). 
As a result, the interaction model was run again with the inclusion of one significant 
interaction term (i.e., gender*income) (See Appendix 9). The result indicated that the 
interaction between gender and income was marginally significant (p=0.05). Hence, 
the results suggest that the association between gender and deterioration in self-
reported health differed depending on the income group. Gender, initially not 
significant in the main effects model, became significantly associated with 
deterioration in self-reported health in the interaction model (p=0.03). 
Given the significant result of the interaction effect between income and 
gender on self-reported health, additional analysis was conducted to further explore 
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this relationship. Table 6.5 presents the frequencies and percentages of men and 
women within each income group who reported deterioration or no deterioration in 
health. Of all men in the high income group, 61% reported a deterioration in health, 
and this comprised the largest male income group. On the other hand, men with low 
incomes comprised the smallest income group who reported a deterioration in 
health (13%). Similarly, women with middle incomes comprised the largest income 
group in reporting deterioration in health (50%), whereas women with low incomes 
comprised the smallest income group who reported a deterioration in health (33%).  
 
Table 6.5 Deterioration in self-reported health by income level in men and women (n, %) 
 Income level 




 N (%) N (%) N (%) N (%) N (%) 
No 
deterioration 21 (87.5) 13 (54.2) 14 (38.9) 10 (83.3) 58 (60.4) 
With 
deterioration 3 (12.5) 11 (45.8) 22 (61.1) 2 (16.7) 38 (39.6) 
Total  24 (100) 24 (100) 36 (100) 12 (100) 96 (100) 
Women       
No 
deterioration 26 (66.7) 18 (50.0) 23 (60.5) 18 (64.3) 85 (60.3) 
With 
deterioration 13 (33.3) 18 (50.0) 15 (39.5) 10 (35.7) 56 (39.7) 
Total 39 (100) 36 (100) 38 (100) 28 (100) 141 (100) 
 
Among men who reported deterioration in health, three had low incomes and 
two did not report their income levels (Table 6.5). As these cells were less than 5, 
these categories (i.e., ‘low income’ and ‘don’t know/prefer not to answer’) were 
combined to increase the sample size for further multivariable regression analyses. 
The decision to combine these two categories was based on the similarities in 
education level and employment status in the preliminary analysis. As shown in 
Appendix 11, the proportions in primary/high education levels were similar between 
participants in the low income group (62%) and those not reporting their income 
levels (59%) (z=0.30, p=0.77). 
A majority of those with low incomes and not reporting their incomes were also 
not working compared to the other income groups.  Furthermore, when conducting a 
univariate logistic regression of income on the deterioration in health, there was no 
significant difference in deterioration in self-reported health between those earning a 
low income and those who did not report their income (p=0.61) (Appendix 12). The 
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high income group was assigned to be the reference group in multivariable analysis 
due to the low numbers (n=5) in the ‘low income/don’t know’ group with deterioration 
in self-reported health.  
Table 6.6 presents the results of multivariable regression analysis for men and 
women separately to further examine the differences in the gender effect on self-
reported health due to being in different income groups. Income was strongly 
associated with a deterioration in health for men (p<0.01). Compared to men in a 
high income group, men with low incomes and those who did not report their income 
were 95% less likely to report a deterioration in health (p<0.01). On the other hand, 
income was not associated with a deterioration in health in women (p>0.05). Hence, 
income represented an effect modifier of the relationship between gender and 
deterioration in self-reported health.  
 
Table 6.6 Multivariable regressions of age, SES variables, living arrangement, and self-
reported health at baseline1 on deterioration in self-reported health among men and women  
 Deterioration in self-reported health2 
Covariates Men Women 
Adjusted OR (95%CI) p-value Adjusted OR (95%CI) p-value 
Age 0.99 (0.92 – 1.07) 0.87 0.98 (0.93 – 1.03) 0.39 




0.05 (0.01 – 0.30) 0.001 0.94 (0.32 – 2.77) 0.91 
Middle 0.43 (0.13 – 1.47) 0.18 1.81 (0.66 – 5.00) 0.25 
High (Ref) 1   1 1 
1Self-reported health at baseline was included as a covariate in the model to account for the 
rating of initial health at the starting point 2The category of ‘no deterioration in self-reported 
health’ was assigned as the referent group.  
 
6.5.5 PHYSICAL FUNCTIONING (H6) 
Hypothesis 6 examined whether physical functioning of middle-aged adults, as 
measured by the level of SF36 physical functioning (PF10), deteriorated after their 
fall, and whether this deterioration was associated with age and gender. Table 6.7 
shows the changes in physical functioning between baseline and follow-up by age 
and gender. A majority of participants reported a deterioration in physical functioning 
(53.2%). Participants who had deterioration in physical functioning were, on 
average, slightly older than those who reported no deterioration in physical 
functioning, with the age difference between the two groups being one year. More 
women (60%) than men (44%) reported a deterioration in physical functioning, and 
the number of women with deterioration (n=84) was two times higher than the 
number of men (n=42) in the same age category. 
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Age in year Men Women Total 
Median (IQR) N (%) N (%) N (%) 
With deterioration 56 (49, 61) 42 (43.8) 84 (59.6) 126 (53.2) 
No deterioration 55 (48, 60) 54 (56.2) 57 (40.4) 111 (46.8) 
 
Results from the univariate logistic regression analysis (Table 6.8) showed 
that gender, but not age, was statistically associated with deterioration in physical 
functioning. Women were 90% more likely than men to report a deterioration in 
physical functioning (p=0.02). Gender remained significant in multivariable 
modelling. Compared to men, women were 2.6 times more likely to report a 
deterioration in physical functioning (p=0.002). None of the confounders were 
significant in this model, thus, no further analysis was conducted. 
 
Table 6.8 Results of univariate and multivariable1 analysis (OR, 95%CI, p-value) – 
deterioration in physical functioning by age and gender  
 Deterioration in physical functioning 
 Unadjusted OR 
(95%CI) 
p-value Adjusted OR 
(95%CI) 
p-value 
Age (in year) 1.01 (0.98 – 1.05) 0.54 1.02 (0.98 – 1.06) 0.40 
Gender (women) 1.90 (1.12 – 3.20) 0.02 2.55 (1.39 – 4.67) 0.002 
1Multivariable analysis adjusted for SES (education, employment status, income), living 
arrangement, self-reported and physical functioning at baseline. 
 
6.5.6 DAYS-OFF WORK DUE TO LAST FALL (H6) 
Hypothesis 6 examined any reduction in work activities among middle-aged 
adults three months after the fall, and whether the reduction was associated with 
age or gender.  
Table 6.9 describes the employment status at baseline and responses 
provided by the participants. Of participants who were not working at baseline, 6 
(7.2%) mistakenly reported no days off work taken and 11 (13.3%) reported days off 
work due to their fall three months prior. Participants who reported days off were 
homemakers, on a carer pension, on a disability pension, students, unemployed, or 
retired. These 17 responses were collapsed into the category ‘not working at 
baseline (N/A)’ group. Another nine participants who were working full-time or part-
time at baseline were no longer working when followed-up at the three-month time. 
Two other participants reported they did not know/were unsure of the number of 
days off work. Those who were not working at the baseline (n=83), those who were 
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no longer working at the follow-up (n=9), and those who did not know/were unsure 
about the day-off work (n=2) were excluded from analysis (n=94) (Table 6.9).  
 
Table 6.9 Discrepancy between employment status at baseline and number of days off work 
due to index fall 











N (%) N (%) N (%) N (%) N (%) 
Working full-
time  6 (5.9) 1 (1.0) 33 (32.7) 61 (60.4) 101 (100) 
Working part-






66 (79.5) 0 (0.0) 6 (7.2) 11* (13.3) 83 (100) 
Total  75 (31.6) 2 (0.8) 52 (21.9) 108 (45.6) 237 (100) 
*11= homemaker x2, carer pension x3, disability pension x1, studentx1, unemployedx3, 
retired x1 
 
After excluding the 94 ineligible cases, 143 cases remained. Of those who 
took days off work, participants were asked to specify the number of days off work 
due to their index fall. Following this, the number of days off work was grouped into 
the following categories in Table 6.17. The following table shows that 68% took days 
off work due to their fall. The majority (n=62, 43%) took between part of a day and 
one month, while the remainder (n=35, 25%) took over a month.  
 
Table 6.10 Day off work taken due to last fall 
Day off work taken N % 
None 46 32.2 
Part of a day – 1 month 62 43.4 
Over 1 month* 35 24.5 
Total  143 100.0 
*1 participant who responded to ‘Over 1 month’ category had days off work for 3 months 3 
weeks  
 
Table 6.11 presents the mean age (sd.), as well as the frequencies and 
proportions of participants reporting any days off work, with a breakdown of those 
who took a month or less days off work and those who took more than a month, by 
age, gender, the SES variables, and living arrangement. There were 97 participants 
who took days off work due to their fall. Those who took days off work were on 
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average slightly younger (52 years), and a majority were women (73.5%), had 
attained a primary/high school education (67%), worked part-time (74%), were low 
income earners or preferred not to disclose their income (74%), or lived alone 
(68%).  
Those who reported taking days off work for over a month were on average 
slightly older (M=54 years, SD=7) than those who took between part of a day and a 
month (M=51.2, SD=7). Twenty-nine percent of women took more than a month 
compared to 18% of men. There was no difference in reporting days off work for 
over one month across education levels. In addition, most who took over one month 
off work were working part time (35%), were receiving a low income or preferred not 
to disclose income (32%), and were living with others (26%).  
 
Table 6.11 Days off work by age, gender, education, employment status, income, and living 
arrangement (n=143) 
 Days off work 
Covariates No day off With day 
off 
≤1 month  ≥ 1 month Total 




















Categorical variables N (%) N (%) N (%) N (%) N (%) 
Gender      
Men 24 (40.0) 36 (60) 25 (41.7) 11 (18.3) 60 (100) 
Women 22 (26.5) 61 (73.5) 37 (44.6) 24 (28.9) 83 (100) 
Education       
Primary/High school  18 (33.3) 36 (66.7) 22 (40.7) 14 (25.9) 54 (100) 
Vocational 
certificate/diploma 9 (22) 32 (78) 23 (56.1) 9 (22.0) 41 (100) 
Tertiary 19 (39.6) 29 (60.4) 17 (35.4) 12 (25.0) 48 (100) 
Employment status*      
Working full-time 33 (35.1) 61 (64.9) 43 (45.7) 18 (19.1) 94 (100) 
Working part-time 13 (26.5) 36 (73.5) 19 (38.8) 17 (34.7) 49 (100) 




9 (26.5) 25 (73.5) 14 (41.2) 11 (32.4) 34 (100) 
Middle 15 (36.6) 26 (63.4) 16 (39.0) 10 (24.4) 41 (100) 
High 22 (32.4) 46 (67.6) 32 (47.1) 14 (20.6) 68 (100) 
Living arrangement      
Living with others 39 (32.2) 82 (67.8) 51 (42.1) 31 (25.6) 121 (100) 
No one 7 (31.8) 15 (68.2) 11 (50.0) 4 (18.2) 22 (100) 
*83 participants were not working at baseline and therefore excluded from analysis 
 
Univariate and multivariable logistic regression analyses were conducted to 
examine whether age or gender was associated with taking any days off work. 
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Results showed no significant associations between days off work and age or 
gender, in univariate and multivariable analysis (p>0.05).  
6.5.7 PHYSICAL ACTIVITIES (H6) 
Hypothesis 6 examined whether time spent on physical activities among 
middle-aged adults was reduced three months following their falls, and whether this 
reduction was associated with age and gender. 
Table 6.12 describes changes in the time spent on strength training, balance 
challenging exercise, and walking between the baseline and follow-up by age and 
gender. Only 8% of participants reduced their amount of time spent on strength 
training and 20% on balance challenging exercise. For most participants, the time 
spent on strength training and balance challenging exercise did not change. In 
contrast, nearly half (49%) reduced their time spent walking between the baseline 
and follow-up.  
Participants who reported a reduction in strength training, balance challenging 
exercise, and walking were similar in age to those who reported no reduction. 
Compared to participants who reported no reduction in time spent on strength 
training, balance challenging exercise, and walking, those who reported an increase 
in time spent on these physical activities were slightly younger than those who 
reported no change.   
The percentages of men and women who reported a reduction in time spent 
on strength training at follow-up were the same (8%). More men (22%) than women 
(18%) reported a reduction in balance challenging exercise at follow-up. In contrast, 
more women (53%) than men (44%) reported a reduction in walking at follow-up, 
with the number of women who reported a reduction in walking (n=74) being 80% 
higher than the number of men (n=41). 
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Table 6.12 Change in strength training (number of time/week), balance challenging exercise 






Age in year Men Women Total  
Median (IQR) N (%) N (%) N (%) 
Reduction 56 (48, 62) 8 (8.3) 11 (7.8) 19 (8) 
No 
reduction11 56 (48, 60) 88 (91.7) 130 (92.2) 218 (92) 
 Balance challenging exercise 
Reduction 55 (50, 60) 21 (21.9) 26 (18.4) 47 (19.8) 
No reduction 56 (48, 60.25) 75 (78.1) 115 (81.6) 190* (80.2) 
 Walking 
Reduction 56 (50, 60) 41 (43.6) 74 (52.5) 115 (48.9) 
No reduction 55 (46, 61) 53 (56.4) 67 (47.5) 120* (51.1) 
*Four participants and three participants reported a reduction of less than 20 minutes in 
balance challenging exercises and walking respectively at follow-up and were treated as ‘no 
change’.  
 
Univariate and multivariable logistic regression analyses were conducted to 
examine whether age or gender was associated with any reduction in time spent on 
physical activities as shown in Table 6.13. No significant association was found 
between age and reduction in any of these physical activities in univariate and 
multivariable analyses (p>0.05). Likewise, gender was not associated with a 
reduction in strength training and balance challenging exercise in univariate and 
multivariable analyses. However, after adjusting for the SES variables, living 
arrangement, and walking at baseline, there was a trend in women being more likely 
to have reduced their walking compared to men (p=0.05).  
  
11 The category ‘No reduction’ refers to participants who did not reduce their time spent on physical 
activities (i.e. ‘no change’) and those who increased their time spent (i.e. ‘increase’).  
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Table 6.13 Univariate and multivariable regression of reduction in strength training, balance 








Strength training     
Age 1.03 (0.97 – 1.11) 0.35 1.02 (0.91 – 1.14) 0.78 
Gender - women 0.93 (0.36 – 2.41) 0.88 0.67 (0.13 – 3.43) 0.63 
Balance challenging exercise 
Age 1.02 (0.98 – 1.07) 0.36 1.07 (0.99 – 1.16) 0.08 
Gender - women 0.84 (0.44 – 1.61) 0.59 1.39 (0.43 – 4.44) 0.58 
Walking     
Age 1.02 (0.98 – 1.06) 0.28 1.03 (0.98 – 1.07) 0.26 
Gender - women 1.43 (0.85 – 2.41) 0.18 1.82 (0.99 – 3.35) 0.05 
1 The category of the outcome variable “no reduction’ is assigned as a referent group 
 
6.5.8 RESEARCH QUESTION 5 
Are demographic characteristics significantly related to the amount of 
change in risk perceptions and fall prevention knowledge among middle-aged 
adults between the initial visit to ED and three months following their fall?  
H7: Older aged individuals and women are more likely to change their 
perceptions about the likelihood of falling, between the initial visit to ED for a fall and 
three-months following the fall. 
H8: Older aged individuals and women are more likely to increase fall 
prevention knowledge between the initial visit to ED for a fall and three months 
following the fall.  
H9: Older aged individuals and women are more likely to increase the 
likelihood of reporting a fear of falling three months following the fall.  
In Research Question 5, information regarding the risk perceptions of a fall 
(e.g., perceived likelihood of a future fall and a fear of falling) and fall prevention 
knowledge among middle-aged adults, aligns with the ‘host’ factor at the post-fall 
stage in the matrix.  
6.5.9 PERCEIVED LIKELIHOOD OF SUBSEQUENT FALLING (H7) 
Hypothesis 7 examined whether middle aged adults changed their perceptions 
about the likelihood of a subsequent fall three months following their fall, and 
whether this change was associated with age and gender. In Table 6.14, a majority 
of participants did not report any change in their perceived likelihood of a 
subsequent fall between the periods. There were no age differences in the rating of 
the likelihood of having a subsequent fall. Only 22% of men and 23% of women 
reported increases in their rating of the likelihood of having a subsequent fall.  
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Table 6.14 Changes in the rating of perceived likelihood of fall between baseline and follow-
up (No change or less likely in future vs greater likelihood in future) by age and gender 
Change in perceived 
likelihood of a fall  
Age in year Men Women Total  
Median (IQR) N (%) N (%) N (%) 
No change or less 
likely in future 56 (48.5, 60.5) 71 (78.0) 101 (77.1) 172 (77.5) 
Greater likelihood in 
future  56.5 (47, 61) 20 (22.0) 30 (22.9) 50 (22.5) 
 
Results from the univariate and multivariable analyses confirmed that age and 
gender were not statistically associated with any increase in perceived likelihood of 
a fall.   
6.5.10 PERCEIVED INEVITABILITY OF FALL (H8) 
 
Hypothesis 8 examined whether middle-aged adults changed their perceptions 
about the inevitability of a fall between baseline and follow-up, and whether this 
change was associated with age and gender. In Table 6.15, a majority of 
participants (86%) reported no change or a decrease in the level of agreement that 
a subsequent fall was inevitable between two periods. The median ages between 
those who reported an increase and those who reported no increase in levels of 
perceived inevitability of a subsequent fall across the periods were the same. For 
gender, 14% of men (n=13) and women (n=20) reported an increase in their level of 
agreement that a fall was inevitable.  
Table 6.15 Change in the level of agreement for a fall to be inevitable between baseline and 
follow-up by age (median, IQR) and gender (n, %) 
Any increase in 
inevitability of 
fall 
Age in year Men Women Total 
Median (IQR) N (%) N (%) N (%) 
No increase  
(i.e., preventability 
and no change) 
55.5 (48.25, 60) 83 (86.5) 121 (85.8) 204 (86.1) 
Increase  
(i.e., inevitability) 56 (47.5, 61) 13 (13.5) 20 (14.2) 33 (13.9) 
 
Results from the univariate and multivariable analysis confirmed that age and 
gender were not statistically associated with any increase in the level of agreement 
that a fall was inevitable.  
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6.5.11 PERCEPTION THAT BEING ACTIVE REDUCES THE RISK OF A FALL 
(H8) 
Hypothesis 8 also examined whether middle-aged adults changed their 
perceptions that being active for 30 minutes a day was sufficient to reduce the risk 
of a future fall between the time of their fall and three months following their fall. The 
hypothesis also examined whether this change was associated with age and 
gender. In Table 6.16, approximately 19% of participants reported an increase in the 
level of agreement that being active reduced the risk of a fall between two periods. 
Those who were found to have increased levels of agreement were slightly younger 
(with a median age of 55 years) than their counterparts by one year. More men 
(22%) than women (16%) increased their level of agreement that being active 
reduces the risk of a fall between baseline and follow-up.  
Table 6.16 Any increase in the level of agreement that being active for 30 minutes a day is 




Age in year Men Women Total 
Median (IQR) N (%) N (%) N (%) 
No increase 56 (48,  61) 75 (78.1) 118 (83.7) 193 (81.4) 
Increase 55 (50, 59) 21 (21.9) 23 (16.3) 44 (18.6) 
 
Results from the univariate and multivariable analysis indicated that age and 
gender were not statistically associated with any changes in level of agreement that 
being active reduces risk of a fall.  
6.5.12 FEAR OF FALLING AT FOLLOW-UP (H9) 
Hypothesis 9 examined whether a fear of falling was associated with gender 
or age three months following their fall. In Table 6.17, approximately 51% of 
participants were not afraid of falling at the three-month follow-up. Participants who 
indicated a fear of falling were slightly older than those who were not afraid of falling. 
A majority of women (62%) indicated a fear of falling at the follow up, whereas most 
men were not afraid of falling (71%). Among those who indicated a fear of falling, 
women outnumbered men, with the percentage of women (62%) being 2.2 times 
higher than the percentage of men (29%) who reported a fear of falling.    
 
Table 6.17 Fear of falling1 at follow up by gender (n, %) 
Fear of falling  Age in year Men Women Total  
Median (IQR) N (%) N (%) N (%) 
Not afraid 54.5 (47.25, 60) 67 (71.3) 53 (37.6) 120 (51.1) 
Afraid 56 (49, 61) 27 (28.7) 88 (62.4) 115 (48.9) 
1Two participants indicated ‘don’t know’ and were excluded from analysis 
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Results from the univariate analysis (Table 6.18) show that gender, but not 
age, was statistically associated with fear of falling at follow up. The odds of women 
in reporting a fear of falling were four times higher than men (OR 4.12, 95%CI 2.35 
– 7.23). Gender remained highly significant after adjustments for the SES variables 
and the living arrangement variable were made. In the multivariable analysis, 
compared to men, women had 4.6 times greater odds of reporting a fear of falling 
than men (OR 4.61, 95%CI 2.51 – 8.44). Age, on the other hand, was not 
associated with a fear of falling. None of the confounders were significant in this 
model, thus, no further analysis was conducted.   
 
Table 6.18 Univariate and multivariable logistic regressions of age and gender on fear of 
falling at follow-up 
Fear of falling Unadjusted OR 
(95%CI) 
p-value Adjusted OR 
(95%CI) 
p-value 
Age 1.02 (0.99 – 1.06) 0.23 1.02 (0.98 – 1.06) 0.40 
Gender (women) 4.12 (2.35 – 7.23) <0.001 4.61 (2.51 – 8.44) <0.001 
 
 DISCUSSION 6.6
The section discusses the key findings of Study 2b with reference to literature. 
This doctoral study followed-up middle-aged adults three months after their fall with 
the aim of identifying the health consequences of their fall (i.e., health status, 
physical activity participation), and their knowledge and attitudes towards falls. 
Specifically, the follow-up study examined any age and gender differences in 
deterioration in self-reported health and physical functioning, and decreases in 
strength training, balance challenging exercise, walking, and days off work three 
months following the fall. Additionally, it examined changes in perceived risk of a 
subsequent fall and fall prevention knowledge and participants’ fear of falling. The 
section first discusses the key findings by age and gender for each research 
question (RQ 4 and RQ 5), and then discusses additional findings associated with 
the study outcomes. The section first highlights the key findings that fit within the 
elements of Haddon’s matrix, and then discusses the age and gender differences in 
the key findings based on the research questions. Following this, additional findings 
associated with the study outcomes are discussed.    
RQ 5 Are demographic characteristics significantly related to the amount 
of change in health status and physical activity participation among middle-
aged adults before and three months following their fall? 
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The findings of this thesis suggest that female gender, but not age, is 
associated with a change in health status, particularly a deterioration in physical 
functioning three months after the fall. Female gender was also associated with 
reduced physical activity participation, particularly a reduction in the amount of time 
spent walking three months after the fall. These key findings reflect the extent to 
which fall injuries can negatively impact on physical functioning and physical activity 
participation. The findings are important for aiding the understanding of the 
consequences of falls on the host at the post-fall stage in Haddon’s matrix.  
6.6.1 HEALTH STATUS AND PHYSICAL ACTIVITY PARTICIPATION 
Age difference  
In this doctoral study, changes in health status, including self-reported health 
and physical functioning, between the time of the fall and three months following the 
fall were not associated with age. The result does not support a relationship 
between increasing age and a decrease in self-reported health between the time of 
a fall and three months after the fall.  
To date, no other studies have been located that have focused on short-term 
change in self-reported health after a fall. The literature that is available shows that 
older age is associated with poorer self-reported heath cross-sectionally (Levkoff, 
Cleary, & Wetle, 1987; Mossey & Shapiro, 1982; Murray, Dunn, & Tarnopolsky, 
1982). In the context of falls, findings from a report for older persons in New South 
Wales, Australia indicated that more older old fallers than younger old fallers rated 
their health negatively after they experienced a fall (Centre for Health Advancement 
and Centre for Epidemiology and Research, 2010). However, caution should be 
taken in making comparisons, as the report from New South Wales, Australia only 
measured self-reported health at one point of time and this doctoral study measured 
changes in self-reported health between baseline and three-month follow-up. These 
doctoral findings contribute to the literature by demonstrating no association 
between age and a three-month change in perceived health among middle-aged 
fallers. It could be that the shorter period of time used in this research may not have 
been sufficient to generate any statistical difference.  
Physical functioning 
The current findings indicate that 53% of the middle-aged adults reported a 
deterioration in physical functioning between the time of their fall and three months 
after the fall. However, no significant association was found between age and 
deterioration in physical functioning in the regression analysis, despite descriptive 
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statistics showing a slight decline in physical functioning in older age. This thesis 
finding is contrary to a longitudinal study in New Zealand that examined long-term 
health outcomes among young and middle-aged adults following hospitalisation for 
a fall (Williams et al., 2012). Results from the longitudinal study suggested that older 
age was a predictor of decline in long-term functioning following fall-related injuries. 
The difference in findings between that study and this doctoral study may be due to 
the differences in participants’ age and the study period. Williams et al.’s (2012) 
study captured both younger and middle-aged adults, with a wider age range (i.e., 
25-60 years) and a longer follow-up period (i.e., 15 months). Hence, the study 
allowed for a greater opportunity to detect age differences in functional decline. The 
finding from Williams et al.’s (2012) study is reasonable in the sense that younger 
adults in general have a better physical capacity than their older counterparts 
(Marquez de la Plata et al., 2008). Conversely, this doctoral study focused only on 
middle-aged individuals aged 40-64 years and the time period of the follow-up was 
three months. Thus, the shorter period of time used in this doctoral research may 
not have been sufficient to generate statistical differences.  
In this doctoral study, the non-significant finding between age and 
deterioration in physical functioning three months following a fall has two 
implications. First, it may indicate that those who fall in middle-aged are still 
physically capable enough to more readily recover from a fall compared to older 
adults aged 65 years and older. The non-significant finding is particularly critical. It 
provides a justification that middle-aged adults should be encouraged to maintain 
and where possible, improve their physical capacity, in order to delay any age-
related physical deterioration prior to reaching old age. Second, these doctoral 
findings suggest that other variables may be associated with deterioration in 
physical functioning among middle-aged fallers. Literature claims that certain 
medical conditions, such as hypertension, heart disease, osteoporosis, and arthritis 
among older adults contribute to a deterioration in physical function (Wang, van 
Belle, Kukull, & Larson, 2002). Conversely, other studies state that engaging in 
exercise (Lang, Guralnik, & Melzer, 2007) and consuming moderate levels of 
alcohol are protective of functional deterioration (Wang et al., 2002). The inclusion of 
these variables in examining any reduction in physical functioning was beyond the 
scope of this thesis. Hence, further investigation should examine the effect of these 
variables, which have previously been documented as fall risk factors, on 
deterioration in physical functioning in middle-aged fallers. In doing so, different 
interventions can be developed to address the risk factors for this age group.  
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Gender difference  
Health status (self-reported health, physical functioning) 
This doctoral study indicates women are more likely than men to report a 
decline in physical functioning three months following a fall (OR 2.6). This doctoral 
finding is consistent with a cross-sectional study on 300 older adults (i.e., 60 year or 
over) who were discharged home after presenting to an ED due to a fall in Victoria, 
Australia (Russell et al., 2006). The Victoria study indicated that being female (OR 
2.6) was associated with a deterioration in functioning following the discharge from 
the ED (Russell et al., 2006). 
No literature has currently examined gender differences in short-term changes 
in physical functioning among the middle-aged group. What is available in the 
literature is a study that examined the long-term impact of falls on physical 
functioning among younger and middle-aged adults in New Zealand (Williams et al., 
2012). The finding from the New Zealand study indicated no gender difference in the 
decline in physical functioning 15 months following a hospitalised fall among young 
and middle-aged adults (Williams et al., 2012). The contradictory findings between 
this doctoral study and the New Zealand study could be due to the inclusion of 
younger females who had similar recovery capacity to younger males in the New 
Zealand study, leading to a non-significance association between gender and 
decline in physical functioning. Caution should be undertaken in making a 
comparison, as the New Zealand study examined long-term changes at 15-months, 
whereas this doctoral study examined three-month changes.  
The thesis finding regarding gender difference in physical functioning after a 
fall contributes to the existing literature by illustrating a strong association between 
female gender and deterioration in self-reported physical functioning three months 
following a fall among middle-aged adults. It is well established that falls commonly 
result in functional deterioration among the elderly population, leading to 
dependence in activities of daily living (Sekaran, Choi, Hayward, & Langa, 2013) 
and poorer quality of life. The negative effect of diminished quality of life in older 
individuals could also lead to being institutionalised and put them at increased risk of 
death (Balzi et al., 2010). Hence, the current finding highlights the need to provide 
rehabilitation and support to middle-aged people who fall, especially women, in 
order to enhance their recovery and prevent disability associated with falls prior to 
reaching older age.  
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Physical activity participation (walking, strength training, and balance 
challenging exercise, and time off work) 
In addition to reduced physical functioning among women, this doctoral study 
indicates they are more likely than men to have reduced their walking activities three 
months following a fall. Conversely, there was no gender difference in reduction in 
strength training and balance challenging exercise. The study finding relating to 
walking is consistent with a prospective study on adults aged 60 or over that 
examined gender difference in physical activity patterns (Stahl & Albert, 2015). 
Results from Stahl and Albert’s study claimed that women who fell frequently, 
defined as three falls in a year, were more likely to reduce their walking activities 
than their male counterparts at six-month follow-up (Stahl & Albert, 2015). The 
reason as to why women tend to reduce walking after a fall may depend on the body 
location of the injury. For instance, lower extremity injuries that women sustain from 
a fall may prevent them from engaging in walking, due say to pain, deconditioning of 
muscle strength, and altered balance. This scenario is supported by the result of 
Study 1, which indicates that a majority of women sustained fall-related injuries to 
their lower leg/ankle/foot. Findings from Study 1 also indicate that most of these 
injuries were induced by a slip or a trip during walking. Furthermore, findings from a 
previous study demonstrated that women across all ages had a higher risk of a fall 
due to walking compared to men (Mertz, Lee, Sui, Powell, & Blair, 2010). Therefore, 
it is possible that women are more likely than men to sustain low extremity injuries 
after a fall. Hence, women who sustained lower extremity injuries after a fall are 
likely to reduce their walking activities in order to reduce weight bearing on the 
injured limb(s) and prevent any further aggravation of the injury and pain.   
Conversely, this doctoral study showed no gender difference in engaging in 
strength training and balance challenging exercise three months following a fall. 
Based on the findings of this study, a majority of middle-aged men and women did 
not engage in these exercises before and three months after a fall. The low 
participation in muscle strengthening and balance challenging exercises may be due 
to a number of barriers. For example, busy work and family schedules, and 
engagement in other activities (i.e., gardening, household chores) may limit 
opportunity or be seen as substitutes for such exercises The barriers to fall 
prevention exercise among older adults have been documented in studies about 
geriatrics (Hill et al., 2011; Horne, Speed, Skelton, & Todd, 2009; Yardley et al., 
2006a; Yardley, Donovan-Hall, Francis, & Todd, 2006b). These studies asserted 
that barriers to low participation in exercise include: older adults perceiving 
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themselves as not at risk of falling, fear of falling, and low self-efficacy and low 
motivation to exercise. Addressing the barriers to exercise is critical to ensure the 
benefits of exercise programs can reach the target group. Furthermore, being 
physically active, especially engaging in muscle strengthening and balance 
challenging exercise is critical to maintaining functioning for everyday activities, as 
well as enhancing recovery from injuries. As previously suggested in the literature 
review chapter, these exercises play an important role in preventing the risk of falls 
among middle-aged adults (Sherrington & Ferreira, 2010). Previous studies have 
also demonstrated the benefits of exercise among older patients after hospital 
discharge (Vogler, Sherrington, Ogle, & Lord, 2009). Hence, these doctoral findings 
highlight the need to examine determinants of engagement in these types of 
exercise among middle-aged adults, especially those who sustained a fall. By doing 
so, appropriate interventions with the specific aim of preventing disabilities 
associated with fall related injuries can be promoted to this group.     
This doctoral study did not find any age and gender difference in the amount 
of missed work days within three months after the fall. This thesis only analysed 
days off work of participants engaged in the workforce as a subset of the data, and it 
is noted that nearly 40% of participants were not working at the baseline interview. 
Hence, the inclusion of only those participants engaged in the workforce in the 
analysis of days off work may have provided insufficient power to detect any 
differences. To date, little is known about missed workdays due to a fall. A notable 
exception is a Canadian study that examined the characteristics of work-related 
musculoskeletal injuries among workers aged 25 years and older (Algarni, Gross, 
Senthilselvan, & Battie, 2015). The Canadian study indicated workers aged over 65 
years were a disadvantaged group that sustained more severe injuries and took 
longer for rehabilitation compared to their younger counterparts (Algarni et al., 
2015). This thesis found similar results: that a majority of adults who took more than 
one month off from work were older (i.e., aged 54 years) than those who took less 
than one month (i.e., aged 51 years). This doctoral finding suggests potential 
economic implications as a consequence of falls on work productivity among this 
age group. The previous chapter discussed the significant relationship between 
unemployment and poor health outcomes among working age adults. Hence, future 
research should evaluate the economic impacts of falls on adults (e.g., re-entering 
the workforce post fall, or the need to provide vocational training, etc.) during the 
midlife period.  
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6.6.2 RISK PERCEPTION AND KNOWLEDGE 
RQ 4: Are demographic characteristics significantly related to the 
amount of change in risk perceptions and fall prevention knowledge among 
middle-aged adults between the initial visit to ED and three months following 
their fall? 
Research Question 4 examined middle-aged adults at a three-month follow-up 
post fall regarding their perceived likelihood of a subsequent fall, reporting a fear of 
falling, and fall prevention knowledge. These doctoral findings only supported the 
hypothesis that women were more likely than men to report a fear of falling at the 
three-month follow-up. On the other hand, age and gender were not associated with 
changes in risk perception and fall prevention knowledge. 
These doctoral findings demonstrated a strong association between middle-
aged women and a fear of falling three months following a fall. This finding was 
congruent with previous studies that suggested a higher likelihood of developing a 
fear of falling in women than in men regardless of age (Clemson et al., 2014; 
Kempen, van Haastregt, McKee, Delbaere, & Zijlstra, 2009; Kumar, Carpenter, 
Morris, Iliffe, & Kendrick, 2014; Williams et al., 2012; Zijlstra et al., 2007).   
Fear of falling has received increasing attention in the falls literature given its 
adverse health consequences for frail, older adults. Numerous studies have 
suggested fear of falling can lead to limitation on activities (Ambrose et al., 2013; 
Kempen et al., 2009; Martin et al., 2005; Zijlstra et al., 2007). For instance, 
approximately 10% of middle-aged women aged 45-64 years (Martin et al., 2005) 
and up to 40% of older adults restricted their activities of daily living due to fear of 
falling (Ambrose 2013). Older adults who avoid activities due to a fear of falling 
could end up in a vicious cycle with further impairment in functioning, or 
psychological distress (Zijlstra et al., 2007), and subsequently, an increased risk of a 
fall (Ambrose et al., 2013; Lee et al., 2008). The impact is particularly pertinent to 
the middle-aged group, as activity restriction in midlife may have substantial 
implications on individuals, their dependents, and the workforce (Williams et al., 
2012). However, this doctoral study only examined the perceived fear of falling, 
without further examining the activity limitation due to a fear of falling. Nonetheless, 
the significant association between female gender and fear of falling shown in this 
thesis may imply middle-aged women could be at risk of limiting their activities due 
to a fear of falling. This assumption requires additional research to further examine 
the relationship between gender and activity restrictions due to a fear of falling for 
this age group.  
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Furthermore, a major factor associated with a fear of falling among fall 
survivors is functional deterioration. A cross-sectional study in older adults suggests 
that factors including inability to rise from a chair, using a walking aid, problems 
using public transport, and poorer physical health are associated with fear of falling 
among older adults (Kumar et al., 2014). These factors are indicative of functional 
impairment that could impact the quality of life. A study of middle-aged women also 
confirmed the association between activity restriction due to a fear of falling and 
deterioration in mobility functioning (Martin et al., 2005). These findings have 
implications for further research: interventions should address mobility limitations, as 
well as fear of falling in the middle-aged group in order to enable them to stay active 
and assist them to engage in daily activities. 
In this doctoral study, the findings revealed that women were nearly five times 
(OR 4.6) more likely than men to report a fear of falling at the three-month follow-up, 
after accounting for age, SES variables, and living arrangement. The odds of 
reporting fear of falling in this doctoral study was double the one reported in Williams 
et al.’s study (2012) (OR 2.3). The reason for the difference may be due to the 
timing of the follow-up. In this doctoral study, fear of falling reported at three-month 
follow-up may have had a strong impact on women, given that the fall was still 
considered a recent event. Thus, there may have been a recency effect associated 
with the fear of falling reported in this doctoral study. Conversely, in Williams et al.’s 
study (2012), patients who were followed-up at 15-months may not have had a 
strong fear associated with the fall. This may be due to the longer follow-up period, 
when recall of the fall event may not be as complete as compared to short-term 
follow-up. Hence, the fear associated with a fall event may subside over time. This 
explanation is supported by a self-reported study that examined patients with 
multiple sclerosis receiving medical care for a fall injury at age 55–94 years 
(Peterson, Cho, von Koch, & Finlayson, 2008). The study found that patients who 
received medical care due to a fall injury within the previous six months were more 
likely to develop a fear of falling compared to those who received medical care due 
to the fall injury more than six months ago or never (Peterson et al., 2008). In this 
doctoral study, the higher odds of women developing a fear of falling within three 
months after a fall may have significant consequences on middle-aged adults who 
have a fall. Potential outcomes may include a reduction in daily activities and 
subsequent deterioration of physical functioning as discussed in previous 
paragraphs. As such, it is important to address the fear of falling among middle-
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aged fallers, especially women, within three months after the fall, as a critical point 
of time.  
In this doctoral research, the significant finding regarding the fear of falling in 
middle-aged women is particularly important to the field of fall prevention. It 
highlights the potential short-term consequences that fear of falling may have on the 
daily activities in middle-aged women. The thesis finding also highlights the role of 
fear of falling in causing mobility restrictions in middle-aged women. Intervention 
should direct effort to addressing the cause and consequence of the fear of falling in 
middle-aged women in order to prevent or reduce further limitations of activity 
associated with fear of falling. 
In this doctoral study, there were no age or gender differences in the changes 
in perceived likelihood of a subsequent fall and in fall prevention knowledge 
between the initial ED visit and three-month follow-up. The majority of participants 
rated their likelihood of a subsequent fall as ‘low’ at baseline and follow-up. Thus, 
the majority of participants reporting on these outcomes indicated no change 
between the two periods. 
Despite no significant association between gender and likelihood of fall, this 
thesis finding also showed that a higher proportion of men rated the likelihood of a 
subsequent fall as ‘low’ compared to women at both periods. Findings from the 
NSW Falls Prevention Baseline Survey Report showed a similar result: among those 
who had fallen in the past year, a higher proportion of older men rated the likelihood 
of falling as ‘low’ (48%) compared to older women (43%). In addition, findings from 
both the current thesis and the NSW Falls Prevention Report (Centre for Health 
Advancement and Centre for Epidemiology and Research, 2010) concur that the 
proportion of participants rating the likelihood of a fall as ‘moderate’ or ‘high’ 
increased with age.  
These doctoral study findings have implications for middle-aged fallers who 
perceived their likelihood of a subsequent fall as low. It is possible that an individual 
with a perception of low fall risk may fail to recognise the risks associated with a fall. 
This may imply they are likely to engage in behaviours that may put them at risk of 
falls and injuries (Cripps & Harrison, 2008). Additionally, the reason why a majority 
of older adults view themselves at low risk of fall (Hughes et al., 2008; Yardley et al., 
2006a) is because they see falls as negative experiences that are mostly common 
to old, frail people. Moreover, a fall is generally considered to result from a 
deterioration in physical functioning (Yardley et al., 2006b) – a sign of ageing. 
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Hence, to admit they are at risk of falling is a threat to their identity and 
independence (Yardley et al., 2006b). Therefore, adults with a low perceived risk of 
a fall do not consider falls prevention as relevant and necessary to them (Yardley et 
al., 2006b). Furthermore, those who consider themselves at low risk of subsequent 
falls may fail to realise their declining physical capacity, and continue to engage in 
activities or tasks that they perceive as ordinary, yet are now more challenging. 
Even so, adults with a high risk perception of a fall may only consider falls 
prevention as minimising hazards in the environment (e.g., install handrails and 
remove loose rug to prevent slipping), rather than addressing the potential impact of 
ageing by doing exercise to reduce falls risk (Yardley et al., 2006b). Hence, it is 
critical to promote a positive message of ageing through raising the importance of 
improving physical capacity during midlife, in order to maintain a healthy, 
independent life in old age. 
The reason for why there was no change in the risk perception of fall and fall 
prevention knowledge over the three months of the study may be due to the short 
timeframe between the baseline and follow-up. In this doctoral study, participants 
were asked at the ED about their attitudes and awareness immediately after their 
fall, and were followed-up three months later. Given the short period, it is possible 
there was not much change in the risk perception of falls and fall prevention 
knowledge. Future research should consider a long-term follow-up to allow change 
to be detected over a longer time period.  
These thesis findings need to be interpreted with caution. These findings were 
only representative of middle-aged adults who had a fall and presented for treatment 
at the ED, and so, may not be generalizable to the wider middle-aged population. 
Further research should therefore examine an age/gender-matched sample from the 
general population to compare the attitude and awareness between those who had 
fallen and those who had not. 
These thesis findings on the risk perception of fall and fall prevention 
knowledge advance the understanding of the likelihood of middle-aged adults taking 
steps to address their fall risks. It is also important to examine how middle-aged 
adults see the relationship between their fall, the preventability of a fall, and attitudes 
towards staying physically active in preventing future falls.    
In conclusion, this study examined the health consequences of falls among 
middle-aged adults and found that there was no age difference in the changes in 
self-reported health, physical functioning, and physical activity participation from the 
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time of the initial fall to three months after the fall. Changes in risk perception and 
fall prevention knowledge were also examined between the initial ED visit and a 
three-month follow-up after the fall. Age was not associated with any of the 
outcomes of interest. Being a woman, in contrast, was associated with both a 
deterioration in physical functioning and a reduction in time spent walking, as well as 
having a fear of falling three months after the fall.   
6.6.3 ADDITIONAL FINDING AND FUTURE RESEARCH 
As indicated in the previous chapter, the SES variables (i.e., employment 
status, income, and education) and living arrangement were not within the scope of 
research, and thus were not analysed individually in univariate regression modelling 
with the outcomes of interest. Interestingly, findings from the multivariable 
regression modelling showed that there was an interaction effect in the relationship 
between gender and self-reported health. The following section discusses the 
finding with reference to the literature to explain the interaction relationship. 
Gender, income and self-reported health 
This doctoral study examined whether there was a gender difference in 
change in self-reported health three months following a fall. Unexpectedly, an 
interaction effect was shown where income level modified the association between 
gender and deterioration in self-reported health. That is, compared to men with a 
low income or men who did not know/did not reveal their income level, men with a 
high income were more likely to report a deterioration in health three months after a 
fall.  
It was unclear why this relationship appeared in the current study. A plausible 
explanation might be that men with low incomes were likely to rate their health 
negatively at the time of being surveyed at baseline due to poor health or limited 
access to resources necessary for maintaining good health. Due to the floor effect, 
their self-reported health was unlikely to deteriorate much further when asked the 
same question at the three-month follow-up. On the other hand, men with high 
incomes were likely to report their health as positive at baseline. Consequently, the 
injuries they sustained in a fall might cause a decrease in their quality of life and 
move their perception of their quality of life from positive to less positive.  
 CONCLUSION 6.7
Study 2b built on the limited knowledge about the short-term consequences of 
falls among middle-aged adults who presented for emergency treatment. 
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Specifically, this study found that middle-aged women tended to have deterioration 
in physical functioning and reduction in the amount of time spent walking pre-fall to 
three months after the fall. Additionally, they were more likely than men to 
experience a fear of falling three months after their fall. The findings provide 
evidence that middle-aged adults, especially women, experience detrimental 
impacts after their falls. Hence, the findings justify the need to support middle-aged 
women in order to assist with their recovery. For instance, rehabilitation 
interventions that improve their physical functioning and quality of life could be 
promoted to middle-aged women in order to reduce their disability associated with 
falls. 
Similar to Study 2a, this study used self-reported data to examine any change 
in health status and physical activity participation among middle-aged adults 3 
months after the fall. Hence, caution in interpreting the findings should be taken into 
consideration. As previously mentioned in Chapter 5, self-reported data may result 
in bias that may under- or over-report their self-perceived general health status or 
activities, such as the total time spent in participating in walking per week. Future 
research that uses self-reported method should account for the issue and minimise 
the effect. 
In summary, this thesis has identified the circumstances, the determinants, 
and consequences of falls among middle-aged adults. Chapter 7 syntheses and 
applies the main findings to Haddon’s matrix in order to inform a range of injury 
factors that occur before, during, and after the fall event among middle-aged adults. 
The next chapter also utilises the key findings to provide implications for potential 
interventions for this age group.  
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Chapter 7: General Discussion and 
Conclusion 
 INTRODUCTION 7.1
This doctoral research aimed to provide an understanding of fall 
circumstances among the middle-aged adults who presented to the ED for 
treatment. Chapter 7 summarises and applies the key findings to the elements of 
Haddon’s matrix, and highlights the unique contribution of this research to the 
knowledge base, as well as the study’s limitations. The chapter also proposes 
recommendations for future research.  
This research assists in advancing existing knowledge in the area of injurious 
falls by focusing on falls leading to ED presentations among middle-aged adults. 
The research utilised Haddon’s matrix to guide the information required to 
understand the circumstances of falls and associated injuries in this age group. 
Haddon’s matrix is comprehensive in providing a range of contributing factors to 
explain a fall event. The research applied the elements of Haddon’s matrix, including 
the host, agent/object/vector, physical environment, and social environment, to 
inform the why/how/where an individual falls. Additionally, the research was able to 
inform the causal factors before/during/after a fall event so that preventive measures 
can be devised according to different stages of the event.  
Currently, little is known about falls requiring emergency treatment in middle-
aged adults. Hence, Haddon’s matrix was seen as having potential as a theoretical 
framework for informing a range of factors contributing to falls in this age group. This 
research described the key findings surrounding the factors within Haddon’s matrix, 
in order to present key messages for middle-aged fallers. Based on the findings, 
potential recommendations are provided at the end of this chapter.  
Chapter 7 begins by synthesising the main findings corresponding to the 
research questions and hypotheses of all studies, and then illustrates how the key 
findings fit within the elements of Haddon’s matrix as presented in Table 7.1. 
Implications for potential interventions are then presented based on the findings 
provided in the matrix. This is followed by a discussion of the strengths and 
limitations of this doctoral work. Finally, recommendations for future research are 
presented.   
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 SYNTHESIS OF SIGNIFICANT FINDINGS WITH HADDON’S MATRIX 7.2
The program of research includes five research questions that correspond to 
the three studies within Chapter 4 to 6. The following provides a summary of the 
main findings relating to the elements of Haddon’s matrix and the associated 
implications corresponding to each research question/hypothesis. 
7.2.1 RQ 1: WHAT ARE THE CHARACTERISTICS OF FALL AND FALL-
RELATED INJURIES AMONG MIDDLE-AGED ADULTS CAPTURED IN THE 
QUEENSLAND INJURY SURVEILLANCE UNIT (QISU) DATASET? 
Research Question 1 was addressed in Study 1. QISU data were utilised to 
identify and describe age and gender differences in the injury characteristics 
associated with falls among middle-aged adults. Similar to what has been found in 
populations aged 65 years or over, the findings indicate that more middle-aged 
women and older middle-aged adults experience a fall leading to an ED 
presentation.  
The findings regarding the location of and object involved in a fall presented in 
Study 1 can be mapped to the ‘physical environment’ and the ‘object’ factors 
respectively at the pre-fall stage of the matrix. This doctoral finding demonstrates 
that home is the most common location of falls for middle-aged women and older 
middle-aged adults. For object, ladders and stairs are the most common objects 
associated with a fall for middle-aged men and middle-aged women respectively.  
The major injury factor collected in QISU represents the object contributing to 
a fall-related injury. The doctoral findings show that floor and alcoholic beverage are 
the most common objects associated with a fall-related injury for middle-aged 
women and middle-aged men respectively.  
Additionally, the findings regarding the area and the activity at time of a fall 
presented in Study 1 can be mapped to the ‘physical environment’ and the ‘social 
environment’ factors respectively at the fall stage of the matrix. More older middle-
aged adults than younger middle-aged adults sustained fall-related injuries at home. 
More middle-aged women than middle-aged men sustained fall-related injuries in 
internal areas such as the staircase. Conversely, more middle-aged men than 
middle-aged women sustained fall-related injuries in exterior areas such as the roof. 
These findings could be explained by gendered divisions of labour in household and 
work activities in society that sees women spending more time in domestic activities 
within the home compared to men. In contrast, men tend to spend more time in 
outdoor work activities than women (Man Yee Kan et al., 2011; Webber & Williams, 
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2008). A higher proportion of these adults experienced a fall while engaging in daily 
living activities such as slipping on a wet floor while taking a shower or feeling dizzy 
while getting out of a bed. These findings may suggest that middle-aged women and 
older middle-aged adults are likely to spend more time at home, which may increase 
their exposure to potential fall hazards in home environments. Future research is 
needed to examine the underlying mechanisms of falling at home while engaging in 
daily living activities among this age group.   
In Study 1, the findings regarding the nature of injury, triage category, and 
discharge status can be mapped to the host factor at the post-fall stage. Compared 
to younger middle-aged adults and middle-aged men, more older middle-aged 
adults and middle-aged women, respectively, sustained a fracture. The findings of 
the triage category indicate that more middle-aged men and older middle-aged 
adults are triaged as a category that requires urgent medical attention within 30 
minutes of ED presentation compared with middle-aged women and younger 
middle-aged adults. The findings further indicate that more middle-aged men and 
older middle-aged adults are admitted to a hospital for further treatment. These 
findings may suggest that the fall injuries sustained by middle-aged men and older 
middle-aged adults are severe enough to warrant an urgent ED treatment and also 
hospital admission. The potential explanation for why a higher proportion of older 
middle-aged adults than their younger counterparts are triaged as a severe category 
is that physiological changes associated with ageing contribute to a decrease in 
physical capacity and to co-morbidities. For those in the older age grouping of 
middle-aged adults, these physiological changes, along with co-morbidities, is likely 
to make these people less able to withstand the impact of a fall. It is well 
documented that older people aged 65 years or over who have a fall are likely to 
sustain severe injuries that w arrant an urgent triage category when they present for 
emergency treatment. The above explanation for why older people aged 65 years or 
over sustain severe injuries is supported by the doctoral finding that more older 
middle-aged adults sustained a fracture or head injury compared to their younger 
counterparts.  
As discussed in the previous paragraph, sustaining severe injuries could lead 
to being placed into an urgent triage category and to hospital admission. These 
doctoral findings also found that more men than women sustained head injuries. 
This finding could be one of the potential reasons why men are triaged as a severe 
category. Men in general are less likely than women to seek medical advice for 
minor injuries (Hoidrup et al., 2003). Therefore, when they present to an ED due to 
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fall-related injuries, it is likely to be severe enough to warrant a severe triage 
category. 
Injury surveillance data can be used to understand the circumstances leading 
to a fall-related injury among middle-aged adults. Such data demonstrate key 
characteristics, including the nature/location/activities/mechanism/severity 
associated with a fall and injury that can be addressed to prevent falls leading to ED 
presentations in this age group. Despite the comprehensiveness of the data, certain 
information, such as fall-related injury risk factors (e.g., medication, medical 
condition), is not consistently recorded in QISU, as such information is not required 
to be collected in the narrative text field. The limitation of injury surveillance data led 
to the next study, which aimed to identify the potential fall risk factors among middle-
aged fallers.  
It is worth noting that 47% and 21% of the ED presentations did not have data 
about the specific activity at the time of a fall and the location of the fall respectively. 
Thus, these data were recorded as ‘other specified’ or ‘unspecified’ in the fields of 
activity at time of fall and location of fall. The plausible explanation for using residual 
categories (i.e., ‘other specified’ or ‘unspecified’ categories) might be that 
circumstantial information, such as the activity at time of a fall, is not consistently 
recorded in the narrative text field. Not providing enough circumstantial information 
in the narrative text field can result in the use of residual categories, which could 
impede the usefulness of the codes. Hence, the residual categories are not able to 
identify specific information on the activity and location of a fall event, which are 
important elements for injury prevention. The use of residual categories has 
implications for developing policy regarding the need to document required 
information in the narrative text field.  
7.2.2 RQ 2: ARE DEMOGRAPHIC CHARACTERISTICS SIGNIFICANTLY 
RELATED TO RISK FACTORS FOR A FALL AMONG MIDDLE-AGED 
ADULTS? 
H1: Older age and being female are associated with an increased likelihood of 
having the fall risk factors identified in the literature. 
H2: Older age and being female are associated with an increased likelihood of 
having a greater number of fall risk factors. 
Study 2a identified risk factors for a fall in middle-aged adults who presented 
to an ED with a fall (Chapter 5). As previously discussed, information on fall risk 
factors presented in Study 2a is essential to understand the host and social 
environment leading to a fall in the matrix. Information on fall risk factors for middle-
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aged adults is valuable, as injury surveillance datasets such as QISU do not 
specifically collect the data. The findings support Hypothesis 1. Specifically, 
increasing age was strongly associated with poor physical functioning as 
characterised by a score of < 83.5 in the SF36 PF10 (Stevenson, 1996). In the SF36 
PF10, poor physical functioning refers to having limitations in undertaking a range of 
activities such as performing vigorous or moderate activities, lifting groceries, 
climbing stairs, and walking for a least 100 metres. The finding was consistent with 
literature on middle-aged (Williams et al., 2012) and older adults aged 65 or over 
(Gadalla, 2010; Grossman et al., 2003; Inouye, 2007; Rubenstein, 2006) that 
showed a significant correlation between advancing age and deterioration in 
physical capacity. In this doctoral work, the finding that likelihood of poor physical 
functioning increased with age provides evidence that older middle-aged adults are 
at risk of poor physical functioning, where they may have limitations in undertaking a 
range of tasks and activities. Hence, middle-aged adults should be targeted in 
preventive programs aimed at preventing further deterioration or at strengthening 
their physical functioning before reaching old age.  
This doctoral work also revealed that middle-aged women were more likely 
than middle-aged men to report a fall in the past year and to occasionally/often 
report a feeling of losing balance or dizziness. To date, no previous study has 
examined gender differences in these fall risk factors. What is known in the literature 
is that women tend to fall more often than men in older populations (Ambrose et al., 
2013; McKenna & Harrison, 2012; Tovell et al., 2012). Given the fact that middle-
aged women and older women show similarities in terms of the frequency of falling, 
these doctoral findings suggest further investigation that addresses physiological 
decline contributing to postural imbalance in middle-aged women as part of 
preventive programs.  
Conversely, this doctoral research indicates that more men than women had a 
fall associated with consuming three alcoholic drinks or more per day or five 
alcoholic drinks or more on a single occasion prior to their injury. Programs should 
address risky drinking behaviours in men to reduce their hazardous levels of alcohol 
contributing to the risk of falls. 
The findings of this thesis did not support Hypothesis 2, as neither age nor 
gender was associated with the number of fall risk factors. Currently, no literature 
has directly examined the association between age and the number of fall risk 
factors. What literature is available indicates that advancing age is likely to increase 
the risk of falling (Ambrose et al., 2013). Furthermore, the risk of falling increases 
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with the number of risk factors in the elderly (Tinetti et al., 1988). Based on the 
literature on falls in the elderly, it could be inferred that the older the person, the 
more likely the person is to report more risk factors. The non-significant findings 
suggest that other variables may be associated with a greater number of fall risk 
factors among middle-aged adults. For instance, the additional findings of this thesis 
demonstrate that adults who were not working were more likely to report more risk 
factors than those who were working full-time or part-time. This finding could mean 
that adults who are unemployed or retired may experience poor health outcomes or 
behaviours. These health outcomes or behaviours may be associated with fall risk 
factors, such as having chronic medical conditions or consuming hazardous levels 
of alcohol. Conversely, the finding could also mean that adults who have more fall 
risk factors may experience health problems that prevent them from being in the 
workforce. Thus, the finding requires further examination to elucidate any causal 
relationship between employment status and the number of fall risk factors.   
7.2.3 RQ 3: ARE DEMOGRAPHIC CHARACTERISTICS AND RISK FACTORS 
FOR A FALL SIGNIFICANTLY RELATED TO HAVING A SEVERE INJURY 
FROM A FALL AMONG MIDDLE-AGED ADULTS? 
H3: Older age and being male are associated with an increased likelihood of 
having a severe injury from a fall.   
H4: Having one of the risk factors identified in the literature is associated with 
an increased likelihood of having a severe injury from a fall.   
H5: Having a greater number of fall risk factors is associated with an 
increased likelihood of having a severe injury from a fall.  
In Study 2a (Chapter 5), Research Question 3 examined whether there were 
age and gender differences in having a severe injury from a fall among middle-aged 
adults who presented to an ED. Injury severity outcomes were characterised by 
triage category (i.e., emergency to urgent: Cat 2-3 or semi-urgent to non-urgent: Cat 
4-5) and discharge status (i.e., admitted or discharged home). These outcomes are 
used to understand the severity of an injury on a host following a fall event. The 
findings support Hypotheses 3: increasing age and being a male were associated 
with being triaged as Cat 2-3. Patients with a triage category 2: Emergency should 
be attended by ED staff within 10 minutes, whereas those with a triage category 3: 
Urgent should be attended within 30 minutes. The finding suggests that some 
injuries sustained by the older aged and men following a fall are severe enough to 
require ED attention within 30 minutes.  
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Gender, but not age, was associated with discharge status: men were more 
likely than women to be admitted to hospital after treatment at an ED. The non-
significant finding between age and discharge status may imply that other variables 
are better determinants of discharge status among the middle-aged. In the 
additional finding, those who were living alone, working part-time or not working 
were also more likely to be admitted to hospital (Appendix 7). No previous study has 
examined the influence of socio-economic status on injury severity within the ED 
setting. Hence, the additional finding may encourage further research to confirm the 
relationships between these variables in this age group.  
Hypotheses 4 and 5 of Research Question 3 examined whether the identified 
risk factors and the numbers of risk factors were associated with severe injury 
outcomes. The finding of this thesis indicates that middle-aged adults who took at 
least two medications were more likely than those who took one or no medication to 
be admitted to hospital after treatment at an ED. This finding is consistent with the 
literature on ageing, which has demonstrated a strong association between having 
adverse drug reactions due to taking multiple medications, and the increased 
likelihood of hospitalisation (Alhawassi et al., 2014; Kongkaew et al., 2008). 
Similarly, in this doctoral research, having more reported fall risk factors was 
associated with being admitted to hospital. These findings provide good evidence for 
the need to reduce the number of risk factors, particularly taking multiple 
medications, in order to reduce the likelihood of hospital admission among this age 
group.  
7.2.4 RQ 4: ARE DEMOGRAPHIC CHARACTERISTICS SIGNIFICANTLY 
RELATED TO THE AMOUNT OF CHANGE IN HEALTH STATUS AND 
PHYSICAL ACTIVITY PARTICIPATION AMONG MIDDLE-AGED ADULTS 
FROM THE TIME PERIOD IMMEDIATELY BEFORE A FALL INJURY TO 
THREE MONTHS FOLLOWING A FALL INJURY? 
H6: Older age and being female are associated with greater decreases in 
health status and physical activity participation from the time period 
immediately before a fall injury to three months following a fall injury. 
In Study 2b (Chapter 6), Hypothesis 6 assessed whether older middle-aged 
adults and middle-aged women had greater decreases in health between the time 
period immediately before their fall injury and three months after their fall injury. 
Health was measured by self-reported health status and physical functioning. 
According to Haddon’s matrix, the information regarding health status and physical 
functioning is important for understanding the severity of the injury of the host 
following a fall event. This doctoral work indicates that being a female is associated 
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with a greater likelihood of deterioration in physical functioning, but not in self-
reported health status between the time of the fall and three months after the fall. In 
other words, middle-aged women are more likely than middle-aged men to 
experience a deterioration in physical functioning following a fall injury. This doctoral 
finding between gender and deterioration in physical functioning contradicts a study 
that indicated no gender difference in deterioration in physical functioning 15 months 
following a hospitalised fall among young and middle-aged adults in New Zealand 
(Williams et al., 2012). Direct comparisons with the New Zealand study should be 
considered with caution, as the study examined both young and middle-aged adults, 
and the time of follow-up was 15 months. The New Zealand study also focused on 
hospitalised falls. Despite these differences, the New Zealand study is the only 
study to examine long-term deterioration in physical functioning following a fall injury 
in younger and middle-aged adults. This doctoral finding, however, highlighted the 
short-term impact of a fall injury in physical functioning among middle-aged adults. 
These doctoral findings also provide good evidence that deterioration in physical 
functioning after a fall injury could start in middle-aged groups, particularly in middle-
aged women. Hence, the findings highlight the need for preventive interventions 
targeting the health impact of falls on physical functioning among middle-aged 
groups.  
Hypothesis 6 also examined the association between age and gender with 
reductions in physical activity participation characterised by strength training, 
balance challenging exercises, and walking before and three months after a fall 
among middle-aged fallers. The finding demonstrated that women had a reduction in 
walking activities three months following a fall. As previously discussed in Chapter 6, 
the potential explanation for why women are more likely than men to reduce walking 
activities after a fall may be associated with the lower extremity injuries (i.e., ankle or 
foot) sustained during walking. This postulation is supported by the findings of Study 
1 that demonstrated a higher proportion of women than men sustained injuries to 
their lower leg/ankle/foot, and a majority of those injuries were caused by a slip or 
trip during walking. The literature also claims that walking is the most common 
activity leading to a fall in women across all ages compared to men (Mertz et al., 
2010), suggesting that women are more likely than men to be exposed to hazards 
(e.g., inappropriate footwear) or environments (e.g., uneven or slippery surface) 
associated with walking. Hence, this doctoral finding provides implications on the 
need to devise preventive measures to reduce the hazards or improve the 
environments associated with a fall caused by walking. Such measures may be 
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particularly beneficial for women in order to prevent their likelihood of a slip or trip 
and lower extremity injuries associated with walking.  
7.2.5 RQ 5: ARE DEMOGRAPHIC CHARACTERISTICS SIGNIFICANTLY 
RELATED TO THE AMOUNT OF CHANGE IN RISK PERCEPTIONS AND 
FALL PREVENTION KNOWLEDGE AMONG MIDDLE-AGED ADULTS 
BETWEEN THE INITIAL VISIT TO THE ED AND THREE MONTHS 
FOLLOWING THEIR FALL? 
H7: Older aged individuals and women are more likely to change their 
perceptions about the likelihood of falling between the initial visit to ED for a 
fall and 3-months following the fall. 
H8: Older aged individuals and women are more likely to increase fall 
prevention knowledge between the initial visit to the ED for a fall and three 
months following the fall. 
H9: Older aged individuals and women are more likely to increase the 
likelihood of reporting a fear of falling three months following the fall.  
In Study 2b (Chapter 6), Research Question 5 examined whether age and 
gender were associated with differences in the risk perceptions of falls. Fall risk 
perception was defined as the perceived likelihood of a subsequent fall and 
reporting a fear of falling. Research Question 5 also assessed fall prevention 
knowledge among middle-aged adults. Fall prevention knowledge was measured 
with two questions: first, knowledge about the inevitability of falls among the middle-
aged group, and second, knowledge about the benefits of doing physically activity 
for 30 minutes for reducing the risk of a fall. According to Haddon’s matrix, 
information regarding the risk perception of a fall and fall prevention knowledge are 
important for understanding the host following a fall event. This doctoral finding only 
supported Hypothesis 9: women were more likely than men to report a fear of falling 
at the three-month follow-up. However, there was no age difference in reporting a 
fear of falling. This finding is in line with numerous studies arguing that women have 
a higher likelihood of developing a fear of falling than men (Kempen et al., 2009; 
Kumar et al., 2014; Williams et al., 2012). As previously discussed in Chapter 6, 
those who report a fear of falling tend to restrict their activities (Ambrose et al., 
2013), which can further limit physical functioning and increase psychological 
distress, and may subsequently increase the likelihood of a fall (Ambrose et al., 
2013). In this doctoral study, women were nearly five times more likely than men to 
report a fear of falling at the three-month follow-up. This doctoral finding shows that 
falls could have an adverse psychological impact on middle-aged adults who have 
fallen, particularly women who become fearful of falling. Such an impact could have 
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a considerable effect on individuals, their dependents, and their family and working 
life (Kool et al., 2012). This doctoral finding emphasises the need to address the 
causes and consequences of a fear of falling in middle-aged women to prevent or 
reduce the likelihood of limiting their activity and mobility, and possibly reducing falls 
in future. 
The doctoral findings showed no significant change in the perceived likelihood 
of a subsequent fall (H7) or in fall prevention knowledge (H8) between the initial visit 
to an ED and three-months following the fall. The non-significant findings may 
suggest that risk perception of falls and fall prevention knowledge are not likely to 
change within a short-term period among middle-aged fallers. Despite the non-
significant findings, this is the first study to explore any change in the perceived 
likelihood of a subsequent fall and fall prevention knowledge among middle-aged 
fallers. For interventions to be effective in delivering appropriate fall preventive 
messages among middle-aged adults, future research should consider conducting a 
longer follow-up period to detect any long-term changes in their risk perceptions and 
fall prevention knowledge.  
Regarding the perceived likelihood of a subsequent fall, it is worth noting that 
a higher proportion of men than women reported the likelihood as ‘low’ at both 
periods. In other words, men were less likely to consider themselves as at risk of 
having a subsequent fall. This finding may imply men in general fail to be aware of 
the risks associated with a fall, and hence, tend to engage in risky behaviours that 
are likely to result in a fall (Cripps and Harrison 2008). In contrast, women who have 
fallen are more likely to report a greater fear of falling than men. As a result, women 
tend to restrict their activities to avoid any subsequent falls.  
The finding provides significant public health implications: it is important to 
raise the awareness of the potential risks associated with falls among men to reduce 
their potential of engaging in hazardous activities likely to result in a fall.  
Having addressed the key findings that correspond to each research question, 
the next section highlights the use of Haddon’s matrix in delivering the key findings, 
based on the three stages of fall events. 
7.2.6 APPLICATION OF KEY FINDING TO HADDON’S MATRIX 
Table 7.1 presents the doctoral findings in the form of Haddon’s matrix, which 
was used as the conceptual framework for this research. In the matrix, key findings 
for each study were applied to the relevant cells, with different colours depicting the 
three studies that comprised this doctoral research. As previously discussed in 
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Chapter 3, a range of injury factors (i.e., host, agent/object/vector, physical and 
social environments) contribute to different stages of an injury event. Thus, the 
following sections highlight the key messages regarding the fall circumstances 
among the middle-aged adults in term of the host, agent/object/vector, physical and 
social environments by each stage of event (i.e., pre-fall, fall, and post-fall). Due to 
the scope of the research, information about treatment or advice received in the ED, 
and changes made to prevent a subsequent fall, are included as topics for future 
research.   
Pre-fall stage 
The key findings at the pre-fall stage were that particular fall risk factors 
contribute to falls among middle-aged adults. Starting with the ‘host’ factors revealed 
in this doctoral work are the factors physical functioning, history of a fall, feeling a 
loss of balance or dizziness, and perceived risk of another fall. This research found 
that older age was strongly associated with poor physical functioning, and middle-
aged women were more likely than men to report a history of a fall, and a feeling of 
losing balance or dizziness. Additionally, more middle-aged men than middle-aged 
women perceived their likelihood of a subsequent fall as low.  
The key findings at the pre-fall stage also demonstrate that several objects are 
associated with a fall. The ‘object’ factors identified were stairs and steps. They 
were found to be the most common objects associated with a fall in middle-aged 
men and women.  
The home and the areas surrounding home were found to be the most 
common location (i.e., ‘physical environment’ factor in Haddon’s matrix) associated 
with falls. A higher proportion of middle-aged women and older middle-aged adult 
had a fall that occurred in the home than middle-aged men and younger middle-
aged adults.   
The key findings demonstrate that particular activities were associated with 
falls among middle-aged adults. The ‘social environment’ factor identified at the pre-
fall stage was the risky consumption of alcohol. Men in general were more likely 
than women to consume a hazardous level of alcohol as part of the social 
environment. They were more likely than women to consume five or more alcoholic 
drinks on a single occasion, and three or more drinks on a daily basis.  
Fall stage  
The key findings at the fall stage indicate that a range of fall circumstances 
contribute to injuries among middle-aged adults. The ‘host’ factor at the fall stage 
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identified as important was the way in which an injury was sustained relates to the 
height from which a person falls. A majority of middle-aged women and men 
sustained an injury due to a slip or a slip on same level. However, middle-aged 
adults who fell or jumped from greater heights were likely to result in severe injuries, 
and this mechanism was more common in men than in women.  
Several objects were associated with fall-related injuries. The ‘object’ factors 
at the fall stage found to be important were stairs or steps. They were the most 
common ‘objects’ associated with fall-related injuries in middle-aged men and 
women.  
The key findings demonstrated that several areas were associated with fall-
related injury among middle-aged adults. The ‘physical environment’ factors at the 
fall stage identified as important were staircases for both men and women. The 
roofs of the homes were associated with severe injuries from falls.  More men than 
women were injured from falling from the roof.  
Falls while engaging in daily living activities, such as a slip on floor while 
taking a shower, were found to be the most common activities (i.e., ‘social 
environment’ factor) associated with fall-related injuries for both men and women. 
More women than men were injured when engaging in daily living activities.  
Post-fall stage 
The key findings at the post-fall stage demonstrated that a range of variables 
reflect the severity of injuries on a host after a fall. The ‘host’ factors at the post-fall 
stage included the triage category, discharge status, health status, and the risk 
perception of a fall. Among middle-aged adults, a higher proportion of older middle-
aged adults sustained severe fall-related injuries than young middle-aged adults. 
Additionally, more women than men reported that they experienced a deterioration 
in physical functioning three months after a fall. More women than men also 
developed a fear of falling three months following a fall. On the other hand, a higher 
proportion of men than women perceived their likelihood of a subsequent fall was 
low three months following a fall.    
Changes made to the object, the physical environment, and the social 
environment factors at the post-fall stage can determine the extent of injury severity 
after a fall event. For instance, addressing issues related to the social environment 
factor (e.g., having received appropriate and timely treatment at the ED and 
rehabilitation at other health facilities after a fall) can reduce the likelihood of 
Chapter 7: General Discussion and Conclusion 188 
  
adverse consequences following the fall injury. Due to the scope of this research, 
the above information has been identified as having the potential for future research.                                                                                                                                                                                                                                                                                                                      
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**The question relating to the perceived likelihood of a fall was asked immediately after the initial visit to the ED following a fall 
Note: Different colours represent each different study: Study 1, Study 2a, and Study 2b 
↑ refers to greater in the sub-population e.g., fear of falling (women ↑) refers to more women than men reported a fear of falling three months 
following a fall  




(What leads to fall?) 
 
- Poor physical functioning (older 
age ↑) 
- History of falls, feeling of losing 
balance/dizziness (women ↑) 
- Low perceived risk of a 
subsequent fall** (men ↑) 
- Stairs/steps  - Home and the 
surrounding 
areas 
- Hazardous level of alcohol 
consumption (men ↑)  
- Living alone 
Fall  
(Given fall, what leads 
to injury?) 
 
- Slip or trip on same level  
- Fall from greater heights (>one 
metre) 
- Other specified structure or 
fixture (e.g., stairs) 
- Stairway of the 
home 
- Roof of the home 
 
- Daily living activities  
 
Post-fall 
(Given injury, what 
determine severity?) 
 
- Injury severity (older age ↑)  
- Fracture (older women ↑ ) 
- Injury severity (older age ↑)  
- Injury severity (men ↑) 
- Low perceived risk of a 
subsequent fall (men ↑) 
- Deterioration in physical 
functioning (women ↑) 
- Fear of falling (women ↑) 
- Changes made relating to 
objects (future research) 
- Changes made in 
location (future 
research)  
- Treatment/advice received 
in ED and other health 
facilities (future research) 
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7.2.7 IMPLICATIONS FOR INTERVENTIONS 
The following section proposes a range of potential preventive strategies 
based on the key findings, which are situated in different elements of Haddon’s 
matrix at different stages of the event. Implications for potential interventions are 
provided according to the three stages of a fall event as outlined by Haddon’s 
matrix. Key findings relating to each cell may be important for developing preventive 
interventions based on the three stages of the event.  
Pre-fall stage 
Key findings relating to the pre-fall stage may be important to inform 
preventive strategies, which aim to prevent a fall from occurring in the first place.  
According to Table 7.1, to achieve the aim of preventing a fall, interventions 
targeting the host should include maintaining and strengthening physical functioning 
among middle-aged adults. Currently, interventions that are effective in reducing 
falls among older adults include group and home-based exercise programmes, 
which contain balance, strength, and gait training exercises (American Geriatrics 
Society, 2011; Commonwealth of Australia, 2009c; Gillespie et al., 2012). These 
mobility programmes are designed to improve physical functioning. Given that 
limitation in physical functioning is considered a fall risk factor in the older population 
(Todd & Skelton, 2004; World Health Organisation, 2007), preventive efforts should 
extend to middle-aged populations. For instance, middle-aged adults should be 
encouraged to participate in exercises and activities designed to improve their body 
balance. It is also important to address hazardous levels of alcohol consumption. 
Interventions should aim to raise awareness about the detrimental impact of 
consuming hazardous levels of alcohol for this age group and be able to refer 
people to suitable evidence-based programs. Corresponding measures for 
addressing hazardous levels of alcohol consumption should also consider the 
influence of social environments (i.e., policy measure) in reducing risky alcohol 
consumption.   
Awareness of products that may increase the risk of a fall should also be 
promoted. For instance, to reduce ladder-related falls, safer ladder practices such as 
the appropriate use of a good quality ladder that provides stability should be 
adopted.  
Fall stage 
Key findings relating to the fall stage are important to inform preventive 
strategies, which aim to prevent the likelihood of an injury when a fall has already 
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occurred. According to Table 7.1, interventions targeting physical and social 
environments can include better designed homes and safer home environments.  
Safety measures should be undertaken when middle-aged adults are likely to be 
exposed to hazards such as slippery step or floor while undertaking daily living 
activities (e.g., taking a shower) at home. Additionally, environmental interventions 
to prevent injuries caused by a slip or trip should be offered to those who spend 
most of the time at home, such as older middle-aged adults or middle-aged women. 
Currently, interventions for improving home safety, such as audit of homes and 
modification to home environment, appear to be effective in reducing the rate of falls 
and the risk of falling among older adults (American Geriatrics Society, 2011; 
Commonwealth of Australia, 2009c; Gillespie et al., 2012). Given that older middle-
aged adults spend a majority of time at home, it is possible that the intervention 
could be transferrable to the older middle-aged group. For instance, home 
assessments of older middle-aged adults should be conducted and slippery mats 
could be removed and replaced with anti-slip flooring in homes.  
Post-fall stage  
Key findings relating to the post-fall stage may also be important for informing 
preventive strategies, which aim to reduce the severity of a fall-related injury when 
the injury has already occurred. According to Table 7.1, interventions targeting the 
host should address deterioration in physical functioning after a fall. As mentioned 
previously, exercise programs that contain strength and balance training are 
effective in reducing falls among older adults. These exercises are also shown to 
reduce fractures (Commonwealth of Australia, 2009c; Gillespie et al., 2012). Hence, 
it is possible that these exercises could be transferable to middle-aged adults who 
have fallen so that their physical functioning could be restored. For instance, 
adequate rehabilitation and social support, such as the provision of exercises to 
restore balance and muscle strength, should be provided to those middle-aged 
people who have fallen. Such measures aim to assist with their recovery and 
facilitate their ability to engage in daily routine activities after their injuries. These 
measures are important to improve their physical functioning and mobility and to 
reduce their fear of falling. As discussed previously, people with a history of falling 
are likely to fall again in the future. Hence, interventions to address physical 
functioning after a fall as post-event strategies, may serve as pre-event strategies to 
prevent potential falls in the future.  
To reduce the severity of fall-related injuries among men, it is essential to 
address their low level of risk perception of falling. Interventions should include 
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education about the risky behaviours that may contribute to severe injuries 
associated with falls, such as working with a ladder. Preventive strategies should 
also focus on providing measures to reduce the severity once a fall has occurred. 
These preventive measures can serve as a pre-event strategy for preventing the 
occurrence of a subsequent event.  
 STRENGTHS AND LIMITATIONS 7.3
7.3.1 STRENGTHS 
This thesis adds novel contributions to advance existing knowledge in the field 
of falls prevention in middle-aged adults. The thesis built on limited knowledge by 
examining falls and fall-related injuries in middle-aged adults who presented for ED 
treatment. To date, this thesis is the first to examine potential fall risk factors, short-
term health, and behavioural consequences associated with a fall, and the risk 
perception of falls and fall prevention knowledge among middle-aged fallers who 
present to an ED.  
In particular, Study 2a identified a range of potential fall risk factors in middle-
aged fallers. Previous literature relating to fall risk factors among middle-aged adults 
focused only on individual risk factors, such as multiple medications (Kool et al., 
2012) or alcohol consumption (Kool et al., 2009). This doctoral research 
amalgamated a range of potential risk factors based on relevant literature on elderly 
and middle-aged adults, and identified the risk factors associated with middle-aged 
fallers.  
Additionally, Study 2b was a prospective study that examined health and 
behavioural outcomes of middle-aged fallers three months after their falls. A 
previous study examined long-term health consequences of falls among young and 
middle-aged adults that led to hospitalisation at 15 months post discharge (Williams 
et al., 2012). However, no study has been conducted to examine any shorter-term 
changes after a fall for middle-aged adults who present to an ED. Assessing the 
outcomes three months following a fall for this group is crucial to identify and 
address any short-term effects associated with the fall. It is of interest to know the 
sequelae for this population whose injuries were such that they could be treated in 
an ED. Furthermore, Study 2b is unique in that it measured the amount of change in 
perceived likelihood of a subsequent fall and fall prevention knowledge among 
middle-aged fallers between the initial visit to the ED and three-months following 
their fall. An understanding of the risks associated with a fall and fall prevention 
knowledge among the target group is crucial to assess the likelihood of undertaking 
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the initiatives (Laing et al., 2011; Yardley et al., 2006b; Yardley, Donovan-Hall, 
Francis, & Todd, 2007). As studies investigating fall risk perception and fall 
prevention knowledge have focused on older people adults aged 65 years and over, 
this doctoral study adds knowledge in these areas as applied to a middle-aged 
group.  
In this doctoral research, the additional findings regarding the influence of 
socioeconomic status on the outcomes of interest provide significant contributions to 
the literature. Most literature on falls has focused on older adults aged 65 or over, 
who are mostly not in the labour force. This doctoral study provides new insights for 
the need to consider the impact of socioeconomic status on health among the 
middle-aged group.  
It is also noteworthy that this research provides distinctive contributions to the 
literature about falls leading to ED presentations among middle-aged adults. 
Previous studies on middle-aged adults focused on falls leading to hospital 
admission (Kool et al., 2010; Kool et al., 2007; Kool et al., 2011; Williams, Kool, 
Robinson, & Ameratunga, 2011). However, fall-related injuries resulting in 
hospitalisation represents only a small number, albeit severe injury. The majority of 
injuries (Driscoll et al., 2004), especially falls (Cumming, 2000) do not lead to 
hospitalisation. This scenario is supported by the doctoral finding that the majority of 
middle-aged adults who presented for ED treatment were discharged home. Thus, 
studies that focus on hospitalised patients fail to capture the majority of injuries. 
Conversely, this doctoral research was able to capture a wider range of fall injuries, 
from less severe to more severe, to better examine the factors associated with the 
range of fall injuries experienced by middle-aged adults.  
One of the strengths of this research was the use of multiple research 
approaches that combined primary and secondary data analysis. Such approaches 
provided a depth of data that one approach alone would not have captured. Given 
that the literature on falls among middle-aged adults is limited, this thesis used self-
reported data and ED based injury surveillance data to advance the understanding 
of falls and fall-related injuries among this age group. Study 1 analysed a major 
injury surveillance system, QISU, to inform the circumstances of falls. The QISU 
data collected information not captured by ED medical records, including the 
mechanism of injury, the activity at time of injury, and the location of injury. 
However, the QISU data may not consistently collect comprehensive information 
regarding fall risk factors in the injury description narrative text field, such as medical 
condition, medication, or alcohol consumption. As such, self-reported data were 
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collected in Study 2 undertaken in three major public hospitals to examine the risk 
factors and consequences of falls among this age group. The self-reported data 
collected from patient interviews provided a richness of information that is not 
available through the QISU data or medical records. On the other hand, ED medical 
records collect information about the triage category and discharge status via the 
Emergency Department Information System. ED medical records are collected by 
triage nurses and ED doctors, and hence provide valuable information about the 
severity of the fall injuries, which cannot be acquired from patient surveys.   
Additionally, the sample size in Study 2 was sufficient enough to ensure that 
the findings regarding injurious falls among middle-aged adults presented to an ED 
were representative of the target population.  Study 2a included a sample of 305 
patients from the three public hospital EDs to participate in the survey. This sample 
size was aligned with those of other prospective studies on falls (Tinetti et al., 1988; 
Williams et al., 2012). Moreover, Study 2b achieved a 78% response rate to the 
three-month follow-up. This response rate was considered acceptable and was 
consistent with those of other three-month follow-up studies on injuries (Blair, Kohl, 
& Goodyear, 1987; Rimel, Giordani, Barth, Boll, & Jane, 1981).  
Information about injury circumstances using the self-reported data is well 
representative of those using the QISU data. Specifically, the proportions of middle-
aged adults who were injured at home, falling on or from stairs, and falling while 
engaging in daily activities were similar in the self-reported data and QISU data. 
Hence, the findings reported in Study 2 regarding the age and gender differences in 
the fall risk factors appear to be representative of middle-aged adults who have had 
a fall in Queensland and presented to an ED for treatment. 
7.3.2 LIMITATIONS   
Despite the unique contributions of this thesis, a number of limitations must be 
acknowledged. In Study 1, QISU data captured only a sample of Queensland public 
hospitals. Thus, it was not possible to calculate the incidence rate for fall-related 
injuries as data derived from QISU are not representative of all Queensland ED 
injury presentations. Not all hospitals participate in the collection of injury 
surveillance data for research purposes, as this is often not considered to be core 
business for busy hospital EDs (Siskind & Scott, 2013). Even in a participating 
hospital, not all triage nurses consistently complete and code the data, as they may 
prioritise the treatment of patients over data collection. Subsequently, the majority of 
the coded data, including the location and activity at the time of the injury, are coded 
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as ‘other specified’ or ‘unspecified’. Additionally, trend analysis was not possible to 
undertake in Study 1, given that the injury cases were extracted for the year 2010. 
Thus, the findings are limited to representing the characteristics of fall-related 
injuries for that year only. 
In Study 2a, given the study of fall risk factors for middle-aged adults is 
exploratory in nature, not all risk factors for falls were examined. For instance, poor 
vision was not included as part of the potential fall risk factors in the study. 
According to the guidelines from the American Geriatrics Society on fall risk factors 
in older adults, only half of 12 studies showed poor vision to be a risk factor 
(American Geriatrics Society et al., 2001). Moreover, the mean odds ratio or relative 
risk ratio for poor vision (i.e., 2.5) was low compared to those for other risk factors, 
including muscle weakness (i.e., 4.4) and history of falls (i.e., 3.0) (American 
Geriatrics Society et al., 2001). Nevertheless, future research may benefit from 
including vision impairment as a potential risk factor. Other potential risk factors for 
falls, such as environmental risk factors (e.g., poor lighting, loose rug), were not 
examined in depth in the thesis. Therefore, further investigation is needed to 
illuminate which environmental risk factors are most common in this age group.  
For practical reasons, Study 2a was not able to provide objective measures of 
muscle strength and balance from injured patients in the ED setting, despite muscle 
weakness and balance deficits being recognised as important risk factors for falls in 
older adults. Thus self-reported data were used, thus potentially introducing 
response bias.  
This thesis used quantitative methods to explore the characteristics of falls, 
including the risk perception of falls and fall prevention knowledge among middle-
aged adults. Given that no previous studies has focused specifically the risk 
perception and fall prevention knowledge among middle-aged adults, future 
research could conduct a qualitative sub-study to gain insight into these areas 
among this age group. 
Another limitation in Study 2a was the use of a cross-sectional design with 
self-reported measures. Thus, casual inference regarding fall risk factors in middle-
aged adults could not be determined. Self-reported data were collected from the 
patients, who may have under- or over-reported their activities, such as the total 
time spent in participating in walking per week or drinking behaviours. Such 
information may result in social desirability bias, which refers to the inclination of a 
person to respond favourably to what the person perceives is acceptable or 
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desirable by others (Davis, Thake, & Vilhena, 2010). Self-report of socially sensitive 
issues, such as alcohol consumption, may be particularly prone to the social 
desirability bias. The bias resulting from self-report of alcohol consumption means 
that true estimates or prevalence rates for alcohol consumption or hazardous 
drinking are likely to be under-reported (Davis et al., 2010). The under-reporting of 
alcohol consumption may be due to factors such as age and consumption level. A 
Canadian study which surveyed a population aged 15 years and over (n=43371) 
found that younger drinkers under-report alcohol consumption more than older 
drinkers; whereas low-risk drinkers (i.e. less than 16 and 11 drinks per week for men 
and women respectively) under-report more than high-risk drinkers (i.e. more than 
30 and 20 drinks for both men and women respectively)(Stockwell, Zhao, & 
Macdonald, 2014). Hence, future research that uses self-reported alcohol 
consumption should account for the issue of social desirability bias and minimise the 
effect (Davis et al., 2010). Nevertheless, where possible, this doctoral thesis used 
survey questions that were adapted from validated measures, including SF36 PF10 
- Physical functioning and self-reported heath.   
The samples of Study 2 need to be taken into consideration. Results were 
only generalizable to middle-aged adults who had a fall and presented to an ED, 
and therefore it is unlikely that they are representative of the general middle-aged 
population. Additionally, patients with triage category 1 ‘resuscitation’ were not 
captured in the study sample. Many patients in category 1 would have been too 
severely injured to participate or may have been unconscious, thus lacking the 
capacity to consent. Ethical considerations around informed consent and delayed 
consent for people who are highly dependent on medical care and potentially 
needing to involve distressed family members in the consenting process when they 
are vulnerable meant that there was the potential for the research to provide more 
harm than good. Thus, category 1 patients were excluded from the study. Hence, 
the study may not reflect the characteristics of falls among adults with the most 
severe injuries. However, while Study 2 did not collect data on patients triaged as 
category 1, Study 1 as a secondary data analysis provided core information on this 
patient group. Thus, the combination of study approaches provided a 
comprehensive picture of the characteristics of and outcomes for middle aged 
people who sustained a fall injury and presented to an ED.  
Another limitation of the study was that it did not capture fall cases that 
presented to general practitioners or other primary healthcare providers such as 
physiotherapists, occupational therapists, and podiatrists. Thus, further research is 
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required on falls cases managed at the primary healthcare level, in order to create a 
more comprehensive picture of the impact of falls among the middle-aged 
population.  
Furthermore, there were constraints in recruiting middle-aged patients for the 
research at the EDs. The research project occurred at a time of considerable reform 
within the Queensland public sector under the then Newman government. The four-
hour rule and work directives imposed across Queensland public hospital EDs 
placed the priority of ED staff on clinical workload over research interests. The four-
hour rule was associated with hospital funding, including potential financial 
penalties, and thus, data collection timelines were at times impacted. In reality, the 
ED staff were heavily involved in clinical duties, and consequently, they hardly had 
time to recruit potential participants. As a result, some eligible patients were missed 
when they presented to the ED at a time the PhD candidate was not present. 
Hence, it took additional time to recruit a sufficient sample size for this doctoral 
study. Another complexity relating to the data collection at the ED was that the 
administration of the surveys with the patients necessitated a high degree of 
flexibility on the part of the researcher to work around the clinical workflow of each 
ED. For instance, conducting surveys with patients could be interrupted by the ED 
staff when they needed to take the patients to a clinical procedure (e.g., X-rays). 
Hence, at times it took extra time to complete a baseline survey with patients in an 
ED or the patient could be discharged prior to the collection of the data.  
In Study 2b, there were practical complexities in following-up with patients at 
three-month post-fall via telephone interview. Some participants were not able to be 
contacted for a follow-up for a number of reasons. Some agreed to be contacted at 
a certain time for a follow-up survey. However, they sometimes could not be 
reached at that time and several attempts needed to be made before they were 
available for the survey. Some declined to be contacted due to being busy with work 
commitments, while others were too ill to participate or were still recovering from 
their fall.  
 The loss to follow-up in Study 2b may underestimate the impact of the fall 
event and its outcomes. Approximately 22% of participants could not be followed-up 
at three months, and the majority of those were not working. Based on the study 
findings in Chapter 5, it is possible that people who are not working may experience 
worse health outcomes following their fall. The negative health outcome could 
prevent them from participating in a follow-up survey. A previous study that 
examined falls in young and middle-aged adults also highlighted that the participants 
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who were lost to follow-up were those who were not employed at the time of injury 
(Williams et al., 2012).  
 RECOMMENDATION FOR FUTURE RESEARCH 7.4
Based on the doctoral findings, this thesis has identified a number of important 
recommendations for future research. Study 1 Phase 1 has provided a rigorous 
approach to identifying fall cases in the QISU dataset. The finding demonstrates that 
using an external cause of injury code for a fall and text term(s) relevant to a fall is 
the best strategy to identify true fall cases. Given the EDIS dataset is used in the 
majority of Queensland public hospital EDs, a similar approach could be adopted to 
collect data on external cause in the EDs, although it was likely that hospitals 
participating in the QISU data collection may be more inclined to record these items 
compared to non-participating hospitals. Currently, a new system called 
ImagetrendTM is being implemented in one ED in Queensland, Australia. This health 
database is designed to collect external cause data based on the ICD-10-AM 
classification with the use of the EDIS in the emergency setting. Although the 
system has not been rolled out across Queensland, it is hoped that the system will 
be recognised and used widely in future.  
According to Table 7.1 Haddon’s matrix, comprehensive information has been 
provided about the host, agent/object/vector, physical and social environments at 
the pre-fall and fall event. Information about the host at the post-fall stage was also 
provided. However, the scope of this research did not extend to include other injury 
factors at the post-fall stage. Future studies should therefore examine what changes 
the middle-aged fallers have made in relation to the objects and the location to 
prevent any potential falls in future. Treatment or advice received in the ED and 
other health facilities should also be examined to inform strategies in these facilities 
for reducing injury severity following a fall for this age group. Given that a majority of 
falls among middle-aged adults occurred at home while engaging in daily living 
activities, future research should further investigate how a fall happens while 
engaging in daily living activities at home. 
Study 2b identified that a majority of middle-aged women reported a fear of 
falling three months following a fall. In addition, the majority of middle-aged men in 
the follow-up study perceived their likelihood of a subsequent fall as low. Future 
research should consider using qualitative methods, such as in-depth interviews, to 
examine the perceptions of middle-aged women about the causes and 
repercussions of falling. Qualitative studies should also assess the factors 
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influencing middle-aged men’s risk perceptions about falling. These qualitative 
studies could elicit key themes associated with risk perceptions about falls, so that 
preventive strategies can be developed based on these themes among middle-aged 
adults. 
In Study 2b, there were no significant changes in the perception of fall risk and 
fall prevention knowledge between the initial visit to the ED and the three-month 
follow-up. It is possible that there was not much change in the attitude and 
knowledge within the short timeframe. Hence, longer follow-up studies should be 
conducted to detect any long-term changes in their risk perceptions and fall 
prevention knowledge. Longer follow-up periods say at six months, 12 months and 
24 months post index injury may also be able to detect any new falls occurring 
among this age group. 
Given this doctoral study only surveyed patients who had a fall, future 
research should consider an age- and gender-matched sample that includes those 
without a fall in middle-aged population to elucidate the causal factors associated 
with falls. Future research could also examine the difference in attitudes about fall 
risks between those who fall and those who do not fall. 
The research incorporated patient surveys and injury surveillance data to 
provide a better understanding of fall-related injuries among middle-aged adults. 
The use of patient surveys for the collection of patients’ health information could not 
be obtained from injury surveillance data. Reviewing medical records of the patients 
allowed for an evaluation of how well ED doctors and triage nurses document the 
circumstances surrounding a patient’s fall.  
 CONCLUSION 7.5
The main purpose of this thesis was to examine the circumstances 
surroundings falls and fall-related injuries among middle-aged adults who presented 
to an ED for treatment. Haddon’s matrix proved useful as a theoretical framework in 
furthering the understanding of the characteristics surrounding falls for this age 
group. Specifically, Haddon’s matrix was utilised to understand the determinants, 
circumstances, and consequences before, during, and after a fall event among 
middle-aged adults.   
In conclusion, this thesis advances knowledge in the literature by examining 
injurious falls among middle-aged adults who presented to an ED after a fall.  While 
there is a substantial body of literature on falls in the elderly, few studies to date 
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have comprehensively examined falls among those in midlife. These doctoral 
findings provide evidence to address fall risk factors, including a history of falls, poor 
physical functioning, a feeling of losing balance and dizziness, and hazardous 
alcohol consumption. This thesis also found that falls can have a major impact on 
physical functioning in middle-aged women three months after a fall. Additionally, 
women fall more often around the home and due to a slip or trip than men; whereas 
men are more likely to fall from heights that may result in severe injuries. The value 
of this thesis is that it provides data that supplements ED data to inform the 
characteristics at the time of a fall and three months after a fall. These data assist in 
understanding the determinants, circumstances, and outcomes of a fall among 
middle-aged adults. Future studies should continue examining injurious falls in the 
middle-aged group to improve understanding, and to develop evidence-based 
strategies that aim to reduce the future burden of falls in this population in later life.  
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Appendix 1 Methods and results of identifying fall cases in QISU database (Study 1) 
Method – identification of fall cases 
Case selection 
Injury surveillance data were obtained from a data custodian in QISU in Excel 
spreadsheet format. A range of search strategies using coded data and narrative 
text fields were employed to capture potential fall cases and to identify relevant 
cases in the QISU dataset for analysis. For this study, injury cases among adults 
aged between 40 and 64 years who presented to QISU participating hospital 
emergency departments from 1 January 2010 to 31 December 2010 were extracted 
to ensure all potential fall cases were captured. As falls are generally considered 
accidental injury events, only cases coded as “01 Accident: injury was not intended” 
under the intent code were included in this study. To identify cases that were fall-
related, cases that were coded with any external cause and/or injury mechanism 
codes for a fall in the following were selected. According to the National Data 
Standards for Injury Surveillance (NDSIS), external cause is defined as “event, 
circumstance or condition associated with the occurrence of injury, poisoning or 
violence” (p.24). Mechanism of injury refers to “the way in which injury was 
sustained” (p.48): 
External cause codes: 
9. Fall - low (on same level, or < 1 metre drop or no information on height) 
10. Fall - high (drop of 1 metre or more) 
Mechanism of Injury codes: 
01 Fall by stumbling on same level 
02 Fall by slipping, tripping on same level 
03 Fall on or from stairs 
04 Fall/jump from lesser height (less than 1 metre) 
05 Fall/jump from greater height (more than 1 metre) 
08 Other specified fall 
09 Unspecified fall          
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In order to capture fall events that may have been coded to another 
mechanism or an external cause code, a search using keywords and index terms for 
falls in the narrative text in the presenting problem field was performed. Keywords 
were any terms that include the word fall, including ‘falls’, ‘falling’, and ‘fallen’. Index 
terms for falls were determined by a manual review of narrative text fields for cases 
that were coded with external cause or injury mechanism codes for a fall. They 
include 'fell', 'FOOSH' (fall on outstretched hand), 'slip*', 'trip*', 'stumble*', 'footing', 
'jump', 'balance' (i.e., overbalance, lost balance), and 'roll*'.  
Data categorisation  
After selecting all potential cases, they were categorised into four mutually 
exclusive groups (Group A, B, C, D) according to the availability of an external 
cause code and an injury mechanism code for a fall. The four groups consisted of 
cases with:  
Group A) External cause and mechanism of injury coded for “fall”; 
Group B) External cause coded for “fall” and mechanism of injury coded for 
“non-fall” (e.g., “contact with moving object”, “cutting/tearing”);  
Group C) External cause coded for “non-fall” (e.g., ‘motor vehicle – driver’, 
‘machinery’ or ‘horse related (falls from, struck or bitten by)’) and mechanism 
of injury coded for “fall”; and   
Group D) External cause and mechanism of injury coded for “non-fall” (i.e., 
cases that were extracted only via text mining based on the search terms such 
as fall*, FOOSH, jump*, slip*, trip*, stumbled, and diving in triage text). 
Data cleaning 
All potential fall cases under each group were then reviewed to ensure no 
false positives (i.e., non-fall cases) were included. The exclusion of non-fall cases 
was achieved by a manual review of the narrative text fields for the following cases 
according to a set of criteria: 
Cases that were coded with an external cause and/or mechanism of injury for 
a fall (i.e., Group A, B, C) were considered non-fall cases if they did not meet the 
ICD-10-AM criteria for falls. The exclusion of non-fall cases was identified through 
the injury description narrative text field and major injury factor coded data field. The 





- from an animal (V80) including rider of horse, other animal, or occupant of 
animal-drawn vehicle, 
- from a burning building (X00) 
- into fire (X00–X04, X08–X09) 
- into water (with drowning or submersion) (W65–W74) 
- from a machinery (in operation) (W28–W31) such as lawn mower, grinder, 
other powered hand tools 
- from/in a transport vehicle (V00–V99) including motorbike, vehicle, truck, 
trailer, tractor, boat etc. 
- intentional self-harm (X80–X81) 
The use of the ICD-10-AM to define the exclusion criteria for falls was justified. 
This doctoral study collected and analysed emergency department data in 
Queensland, where triage nurses enter the data in a standardised format based on 
ICD-10-AM to enable comparison with other morbidity data nationally. In addition, 
hospital data are coded in ICD-10-AM. As such, this ensures the methods of 
identification of cases are consistent and standardised in both emergency and 
hospital data sources to avoid any double counting of fall cases.  
Cases that contained only the keyword or index terms in the narrative text 
field, (i.e., Group D) were included as a fall case if the triage text appeared to 
describe a fall scenario, AND the codes for the mechanism of injury (e.g., contact 
with static object, contact with person), OR external cause (e.g., struck by or 
collision with object/person), OR nature of injury (e.g., open wound or fracture) were 
related to a fall. Otherwise, they were considered as a non-fall case if the triage text 
did not sufficiently describe a fall scenario, AND the mechanism/external 
cause/nature of injury was not related to a fall (e.g., hot liquid/exposure to hot drink 
or food/burn or corrosion). Cases considered non-fall cases were identified in each 
group and excluded from analysis.   
Extraction of keyword/index terms 
After removing non-fall cases, extraction of fall-related keywords/index terms 
was performed for each fall case in order to ascertain the proportions of fall cases 
identified by text term and/or code. This approach was performed by a filter search 
in Excel using a keyword or index terms in the injury description narrative text field, 
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in order to identify the number of cases with text term(s) in each group. A new 
variable was then created to record the keyword or index term(s) based on what 
was described in the triage text to identify which text terms were captured the most. 
For cases with more than one text term, a new category was created for all text 
terms to distinguish cases with more than one search term against cases with only 
one or no search term. This categorisation identified which term(s) were important in 
locating fall cases. In order to determine whether the keywords (i.e., fall/fell) or index 
terms had an increased potential to identify fall cases, another variable was created 
to distinguish between cases identified with the terms ‘fall’ or ‘fell’ and cases 
identified by other text terms.  
Analyses 
Frequencies and proportions were used to describe the number of fall cases 
identified by coded data (i.e., injury mechanism and external cause for falls) and/or 
keyword/index terms. As a result of manual review of narrative text fields, cases that 
were included as fall cases and those that were excluded as non-fall cases were 
expressed in frequencies and proportion.  
Result - identification of fall cases 
Case identification and selection  
Figure A1 presents the four steps taken for the identification of fall cases. The 
four steps are summarised in the following: Step 1, selection of potential cases; Step 
2, categorisation of potential fall cases into groups based on the text terms and 
codes relating to falls; Step 3, screening the true cases; and Step 4, extraction of 
text terms from the triage text.    
Step 1 involved selecting all potential fall cases based on the codes and text 
terms before data cleaning. There were 3,136 cases identified by the intent code 
“Accident: injury was not intended”, in other words these injury cases were 
unintentional. These cases were further divided into the 2,606 cases identified by 
external cause code and/or mechanism code for falls, and the 530 cases identified 
by text terms only.  
Step 2 involved categorising accidental/potential fall cases into four mutually 
exclusive groups. Of all accidental cases, 56% (n=1756) were cases identified by 
both external cause and mechanism for falls (Group A); 18.2% (n=571) were cases 
identified by external cause code for falls (Group B); 8.9% (n=279) were cases 
identified by mechanism code for falls (Group C); and 16.9% (n=530) were cases 
identified by only text terms (Group D).  
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Step 3 involved the exclusion of non-fall cases in each group. The accidental 
cases that failed to meet the ICD-10-AM criteria for fall, or did not sufficiently 
describe a fall scenario were flagged as non-fall cases. The results showed that the 
majority of cases (n=469, 88.5%) in Group D were excluded from analysis. Group C 
and Group B had 83.9% (n=234) and 7.7% (n=44) of cases that were excluded 
respectively. Group A had the lowest number of cases (n=96, 5.5%) that were 
excluded from the analysis. 
Step 4 involved extracting text terms from the triage text among all the fall 
cases. Of these, a large proportion of fall cases (92.7%, n=2125) were identified by 
text terms regardless of cases coded with a fall, whereas 168 cases (7.3%) were 
identified by codes only. In other words, just using the text terms would yield 
approximately 93% of fall cases. Conversely, using codes only would yield 
approximately 7% of fall cases. Among the four groups, 91% (n=1510) of fall cases 
in Group A (n=1660) were identified by both external cause and mechanism codes 
and narrative text; whereas 150 cases (9%) were identified by the codes only. In 
Group B (n=527), nearly 99% (n=521) of fall cases were identified by external cause 
code and narrative text. In Group C, approximately 73% (n=33) of fall cases (n=45) 
were identified by mechanism code and narrative text; whereas 26.7% (n=12) were 
identified by mechanism code only. For Group D, for which external cause and 
mechanism were not coded to a fall, there were 61 fall cases that were identified by 
narrative text only.  
Among all groups, it appeared that Group A, for which cases were identified 
by both external cause and mechanism codes for fall, yielded the majority of fall 
cases. To determine which code (external cause or mechanism code) had the ability 
to yield more falls, cases that were identified by an external cause code (Group A 
and B) were compared with cases that were identified by a mechanism code (Group 
A and C). There were three ways to compare the cases: 1) compare the proportion 
of excluded cases with an external cause code to the proportion of excluded cases 
with a mechanism code (with potential cases as denominator); 2) compare the 
proportion of extra cases excluded that did not have external cause code of fall (i.e., 
Group C and D) to the proportion of extra cases that did not have mechanism code 
of fall (i.e., Group B and D); and 3) compare the proportion of fall cases with an 
external cause code to the proportion of fall cases with a mechanism code (with total 
fall cases as denominator).  
Results showed that: 1) out of 2,327 potential cases with an external cause 
code of fall, 6% (n=140) were excluded; whereas out of 2,035 potential cases with a 
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mechanism code of fall, 16.2% (n=330) were excluded. 2) Of the extra cases 
(n=809) that did not have an external cause code of fall, 86.9% (n=703) were 
excluded, whereas of the extra cases (n= 1101) that did not have a mechanism 
code of fall, only 46.6% (n=513) were excluded. 3) Of the total fall cases (n=2293), 
95.4% (n=2187) of cases with an external cause code of fall were included, whereas 
about three quarter (n=1705, 74.4%) of cases with a mechanism code of fall were 
included.  
After the case selection and data cleaning process, the study excluded 843 
unintentional cases (26.9%) that were not relevant to fall cases. In other words, they 
were not true fall cases. Hence, there were in total 2,293 cases that were identified 
as falls in the QISU dataset among patients aged 40-64 years for the year 2010. 
The following section provides analysis of the key words or index terms relevant to 
falls among the four mutually exclusive groups. 
 
Figure A1 Case selection flowchart of fall-related injuries from QISU data 2010 comparison 




Keyword/index term analysis  
Table A1 reports the frequency of single or multiple text terms for the fall 
cases among the four mutually exclusive groups to determine the extent to which 
keywords or index terms for falls could validate the codes. For cases with only one 
text term, the most common text terms that appeared in the injury description text 
field were ‘Fall’ (n=702) or ‘Fell’ (n=563), representing 55.2% of all fall cases. The 
next most common terms were ‘Slip’ (n=271) or ‘Trip’ (n=111), representing 11.8% 
and 4.8%, respectively. Among the four groups, Group A, in which both external 
cause and mechanism were coded to falls, had the highest percentage of these 
terms, representing 77%, 68%, 69%, and 67% of cases with the term ‘Fall’, ‘Fell’, 
‘Slip’, and ‘Trip’ respectively. For cases with more than one text term, 75 cases 
(3.3% of all fall cases) contained ‘Slip & Fell’, followed by ‘Trip and Fell’ (n=64, 
2.8%). Similarly, Group A accounted for 70.7% and 60.9% of these text terms 
respectively. To reflect the validity for identification of fall cases, Table A2 presents 




Table A1 Distribution of triage text terms for falls by mutually exclusive groups, QISU data 
2010 
   
Text Terms 


















N (%) N (%) N (%) N (%) N (%) 
FALL (INC. FALLS, 
FALLING, FALLEN) 540 (76.9) 150 (21.4) 6 (0.9) 6 (0.9) 702 (100) 
FELL 385 (68.4) 144 (25.6) 7 (1.2) 27 (4.8) 563 (100) 
SLIP 186 (68.6) 73 (26.9) 4 (1.5) 8 (3.0) 271 (100) 
TRIP 74 (66.7) 30 (27.0) 2 (1.8) 5 (4.5) 111 (100) 
FELL & SLIP 53 (70.7) 22 (29.3) 0 (0.0) 0 (0.0) 75 (100) 
FELL & TRIP 39 (60.9) 23 (35.9) 1 (1.6) 1 (1.6) 64 (100) 
FALL & SLIP 49 (83.1) 8 (13.6) 2 (3.4) 0 (0.0) 59 (100) 
FOOSH 45 (78.9) 10 (17.5) 1 (1.8) 1 (1.8) 57 (100) 
FALL & TRIP 43 (78.2) 9 (16.4) 2 (3.6) 1 (1.8) 55 (100) 
ROLL 18 (39.1) 24 (52.2) 2 (4.3) 2 (4.3) 46 (100) 
JUMP 5 (27.8) 6 (33.3) 3 (16.7) 4 (22.2) 18 (100) 
FALL & FELL 15 (88.2) 2 (11.8) 0 (0.0) 0 (0.0) 17 (100) 
FOOSH & SLIP 11 (100) 0 (0.0) 0 (0.0) 0 (0.0) 11 (100) 
STUMBLE 5 (55.6) 4 (44.4) 0 (0.0) 0 (0.0) 9 (100) 
FOOSH & TRIP 7 (87.5) 1 (12.5) 0 (0.0) 0 (0.0) 8 (100) 
BALANCE & FELL 6 (85.7) 1 (14.3) 0 (0.0) 0 (0.0) 7 (100) 
DIVE 3 (60.0) 0 (0.0) 0 (0.0) 2 (40.0) 5 (100) 
FELL & ROLL 4 (80.0) 0 (0.0) 0 (0.0) 1 (20.0) 5 (100) 
BUMP 1 (25.0) 0 (0.0) 0 (0.0) 3 (75.0) 4 (100) 
FALL & ROLL 2 (50.0) 2 (50.0) 0 (0.0) 0 (0.0) 4 (100) 
FALL & FOOSH 2 (66.7) 1 (33.3) 0 (0.0) 0 (0.0) 3 (100) 
FOOTING 1 (33.3) 0 (0.0) 2 (66.7) 0 (0.0) 3 (100) 
BALANCE & FALL 1 (33.3) 2 (66.7) 0 (0.0) 0 (0.0) 3 (100) 
BALANCE 1 (33.3) 2 (66.7) 0 (0.0) 0 (0.0) 3 (100) 
FELL & FOOSH 3 (100) 0 (0.0) 0 (0.0) 0 (0.0) 3 (100) 
FELL & STUMBLE 0 (0.0) 2 (100) 0 (0.0) 0 (0.0) 2 (100) 
BUMP & FALL 2 (100) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100) 
FALL & STUMBLE 2 (100) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100) 
FALL & FELL & SLIP 2 (100) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100) 
SLID 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
FALL & FOOTING 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
SLIP & ROLL 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & FELL 0 (0.0) 0 (0.0) 1 (100) 0 (0.0) 1 (100) 
FELL & JUMP 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
FOOTING & SLIP 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & SLIP 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & FELL & SLIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
JUMP & ROLL 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
BALANCE & FALL & 
FELL & TRIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
FELL & FOOSH & TRIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
NO SEARCH TERM 150 (89.3) 6 (3.6) 12 (7.1) 0 (0.0) 168 (100) 
Total 1660 (72.4) 527 (23.0) 45 (2.0) 61 (2.7) 2293 (100) 
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Table A2 shows the proportion of potential cases with text term(s) identified as 
fall cases. Result showed that 78.7%, 65.8%, and 72.7% of cases with the single 
term ‘Fall’, ‘Fell’, or ‘Slip’ respectively were identified as fall cases. Additionally, 
cases with each single index term ‘Trip’ (n=111, 86%), ‘FOOSH’ (n=57, 95%), or 
‘Stumble’ (n=9, 100%) were more often accepted as fall cases. Compared to cases 
with a single term (e.g., ‘Fall’, ‘Fell’, or ‘Slip’), cases with the combination of these 
terms (e.g., Slip & Fall/Fell), were more often accepted as fall cases, representing 
over 91% of potential cases. Despite fewer cases containing two or more text terms 
(e.g., Fall & Roll n=4, Fell & FOOSH n=3), most of the cases were considered as 
relevant to falls. Out of 367 cases with two or more text terms, 332 cases were 
included as fall cases (90.5%). In contrast, out of 2,537 cases with a single text 
term, only 70.7% were included as fall cases (n=1793). Thus, cases with more text 
terms are more valid as fall cases compared to those with a single text term.  
Table A3 further presents the distribution of potential cases with text terms 
and the proportion of the text terms accepted as fall text terms among the four 
groups. In general, a higher proportion of text terms captured in Group A and Group 
B were identified as fall related terms, compared to those captured in Group C and 
D. For cases with the single text term ‘Fall’ or ‘Fell’, most cases in Group A were 
considered as relevant to falls, representing 95.2% of and 91.9% of the potential 
cases with ‘Fall’ and ‘Fell’, respectively. Group B also identified 94.3% and 90.6% of 
potential cases with ‘Fall’ and ‘Fell’ as fall cases respectively.   
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FALL 892 702 78.7 
FELL 856 563 65.8 
SLIP 373 271 72.7 
ROLL 143 46 32.2 
TRIP 129 111 86.0 
FELL & SLIP 82 75 91.5 
FELL & TRIP 65 64 98.5 
FALL & SLIP 64 59 92.2 
FOOSH 60 57 95.0 
FALL & TRIP 59 55 93.2 
JUMP 34 18 52.9 
FALL & FELL 23 17 73.9 
BUMP 23 4 17.4 
FOOSH & SLIP 12 11 91.7 
STUMBLE 9 9 100.0 
FOOSH & TRIP 8 8 100.0 
BALANCE & FELL 9 7 77.8 
DIVE (INC DIVING) 8 5 62.5 
FELL & ROLL 5 5 100.0 
FALL & FOOSH 4 3 75.0 
BUMP & FALL 4 2 50.0 
BALANCE 4 3 75.0 
FALL & ROLL 4 4 100.0 
FALL & FELL & SLIP 3 2 66.7 
BALANCE & FALL 3 3 100.0 
FOOTING 3 3 100.0 
FELL & FOOSH 3 3 100.0 
SLID 2 1 50.0 
FALL & STUMBLE 2 2 100.0 
FELL & JUMP 2 1 50.0 
JUMP & ROLL 2 1 50.0 
FELL & STUMBLE 2 2 100.0 
BALANCE & FALL & FELL & 
TRIP 1 1 100.0 
BUMP & SLIP 1 1 100.0 
BUMP & FELL & SLIP 1 1 100.0 
FOOTING & SLIP 1 1 100.0 
FALL & FOOTING 1 1 100.0 
SLIP & ROLL 1 1 100.0 
FELL & FOOSH & TRIP 1 1 100.0 
BUMP & FELL 1 1 100.0 
FALL & FELL & JUMP 2 0 0.0 
FALL & FELL & TRIP 1 0 0.0 
FEEL 1 0 0.0 
NO SEARCH TERM 232 168 72.4 




Table A3 Number of potential cases and proportion of text terms accepted as fall cases by 
four mutually exclusive groups* 
Text terms 

















 N (%) N (%) N (%) N (%) N (%) 
FALL 567 (95.2) 159 (94.3) 79 (7.6) 87 (6.9) 892 (78.7) 
FELL 419 (91.9) 159 (90.6) 88 (8.0) 190 (14.2) 856 (65.8) 
SLIP 193 (96.4) 77 (94.8) 13 (30.8) 90 (8.9) 373 (72.7) 
ROLL 20 (90.0) 27 (88.9) 7 (28.6) 89 (2.2) 143 (32.2) 
TRIP 77 (96.1) 34 (88.2) 4 (50.0) 14 (35.7) 129 (86.0) 
FELL & SLIP 56 (94.6) 26 (84.6) 0 (0.0) 0 (0.0) 82 (91.5) 
FELL & TRIP 39 (100) 23 (100) 1 (100) 2 (50.0) 65 (98.5) 
FALL & SLIP 52 (94.2) 8 (100) 2 (100) 2 (0.0) 64 (92.2) 
FOOSH 46 (97.8) 10 (100) 3 (33.3) 1 (100) 60 (95.0) 
FALL & TRIP 45 (95.6) 9 (100) 3 (66.7) 2 (50.0) 59 (93.2) 
JUMP 6 (83.3) 7 (85.7) 4 (75.0) 17 (23.5) 34 (52.9) 
FALL & FELL 15 (100) 3 (66.7) 3 (0.0) 2 (0.0) 23 (73.9) 
BUMP 1 (100) 0 (0.0) 0 (0.0) 22 (13.6) 23 (17.4) 
FOOSH & SLIP 11 (100) 0 (0.0) 1 (0.0) 0 (0.0) 12 (91.7) 
STUMBLE 5 (100) 4 (100) 0 (0.0) 0 (0.0) 9 (100) 
FOOSH & TRIP 7 (100) 1 (100) 0 (0.0) 0 (0.0) 8 (100) 
BALANCE & FELL 7 (85.7) 1 (100) 0 (0.0) 1 (0.0) 9 (77.8) 
DIVE (INC. DIVING) 3 (100) 0 (0.0) 0 (0.0) 5 (40.0) 8 (62.5) 
FELL & ROLL 4 (100) 0 (0.0) 0 (0.0) 1 (100) 5 (100) 
FALL & FOOSH 2 (100) 1 (100) 1 (0.0) 0 (0.0) 4 (75.0) 
BUMP & FALL 2 (100) 0 (0.0) 0 (0.0) 2 (0.0) 4 (50.0) 
BALANCE 1 (100) 2 (100) 0 (0.0) 1 (0.0 ) 4 (75.0) 
FALL & ROLL 2 (100) 2 (100) 0 (0.0) 0 (0.0) 4 (100) 
FALL & FELL & SLIP 3 (66.7) 0 (0.0) 0 (0.0) 0 (0.0) 3 (66.7) 
BALANCE & FALL 1 (100) 2 (100) 0 (0.0) 0 (0.0) 3 (100) 
FOOTING 1 (100) 0 (0.0) 2 (100) 0 (0.0) 3 (100) 
FELL & FOOSH 3 (100) 0 (0.0) 0 (0.0) 0 (0.0) 3 (100) 
SLID 1 (100) 0 (0.0) 1 (0.0) 0 (0.0) 2 (50.0) 
FALL & STUMBLE 2 (100) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100) 
FELL & JUMP 0 (0.0) 1 (100) 0 (0.0) 1 (0.0) 2 (50.0) 
FALL & FELL & JUMP 1 (0.0) 0 (0.0) 1 (0.0) 0 (0.0) 2 (0.0) 
JUMP & ROLL 0 (0.0) 1 (100) 0 (0.0) 1 (0.0) 2 (50.0) 
FELL & STUMBLE 0 (0.0) 2 (100) 0 (0.0) 0 (0.0) 2 (100) 
BALANCE & FALL & 
FELL & TRIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & SLIP 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & FELL & SLIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
FOOTING & SLIP 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
FALL & FOOTING 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
SLIP & ROLL 0 (0.0) 1 (100) 0 (0.0) 0 (0.0) 1 (100) 
FALL & FELL & TRIP 0 (0.0) 1 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 
FELL & FOOSH & 
TRIP 1 (100) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100) 
BUMP & FELL 0 (0.0) 0 (0.0) 1 (100) 0 (0.0) 1 (100) 
FEEL 1 (0.0) 
0 
(0.0) 0 (0.0) 0 (0.0) 1 (0.0) 
NO SEARCH TERM 159 (94.3) 8 (75.0) 65 (18.5) 0 (0.0) 232 (72.4) 
Total 1756 (94.5) 571 (92.3) 279 (16.1) 530 (11.5) 3136 (73.1) 




Figure A2 shows the numbers of fall cases identified by text terms ‘Fall’, ‘Fell’, 
and other text terms regardless of cases with single or multiple text terms. Of all fall 
cases (n=2293), the keyword ‘Fall’ alone yielded 851 cases (37.1%) and the 
keyword ‘Fell’ alone yielded 743 cases (32.4%). When combining the cases with the 
term ‘Fall’ with those with the term ‘Fell’, the percentage increased to 68.6% of all 
fall cases (n=1574). On the other hand, text terms other than ‘Fall’ or ‘Fell’ yielded 
843 cases (36.8%). As shown in Table A4, among the four groups, the majority of 
the text terms (71.5%) were captured in Group A. Of all the cases with ‘Fall’ or ‘Fell’, 
Group A accounted for the highest proportions, representing 77.6% and 68.6% of 
‘Fall’ and ‘Fell’, respectively. For other text terms such as ‘Slip’ or ‘Trip’, the 
percentages were also highest in Group A, accounting for 71.6% and 68.8% of ‘Slip’ 
or ‘Trip’, respectively. 
 
 





Table A4 Distribution of individual text terms for falls 
Text terms 














N (%) N (%) N (%) N (%) N (%) 
BALANCE 9 (64.3) 5 (35.7) 0 (0.0) 0 (0.0) 14 (100) 
BUMP 4 (44.4) 1 (11.1) 1 (11.1) 3 (33.3) 9 (100) 
DIVE 3 (60.0) 0 (0.0) 0 (0.0) 2 (40.0) 5 (100) 
FALL 660 (77.6) 174 (20.4) 10 (1.2) 7 (0.8) 851 (100) 
FELL 510 (68.6) 195 (26.2) 9 (1.2) 29 (3.9) 743 (100) 
FOOSH 69 (83.1) 12 (14.5) 1 (1.2) 1 (1.2) 83 (100) 
FOOTING 2 (40.0) 1 (20.0) 2 (40.0) 0 (0.0) 5 (100) 
JUMP 5 (25.0) 8 (40.0) 3 (15.0) 4 (20.0) 20 (100) 
ROLL 24 (42.1) 28 (49.1) 2 (3.5) 3 (5.3) 57 (100) 
SLID 1 (100) 0 (0.0) 0 (0.0) 0 (0.0)  1 (100) 
SLIP 302 (71.6) 106 (25.1) 6 (1.4) 8 (1.9) 422 (100) 
STUMBLED 7 (53.8) 6 (46.2) 0 (0.0) 0 (0.0) 13 (100) 
TRIP 165 (68.8) 63 (26.3) 5 (2.1) 7 (2.9) 240 (100) 
Total 1761 (71.5) 599 (24.3) 39 (1.6) 64 (2.6) 2463 (100) 
 
Analysis of non-fall cases 
After excluding the non-fall cases, the following section describes a number of 
reasons for the cases that were excluded from the analysis. It also provides a 
distribution of the non-fall cases among the four groups.  
In Figure A3, 843 cases were excluded from the analysis for a number of 
reasons. Of all the excluded (non-fall) cases, 90% (n=759) were coded or described 
in the triage text as having a fall event, whereas 10% (n=84) represented no fall 
event. Of the cases that described a fall event, 58.5% (n=493) were cases that 
involved the person falling. These cases were excluded due to not meeting the ICD-
10-AM criteria for falls (n=490, 58.1%) and included events such as a fall from motor 
vehicle/bike, machinery or horse. Other cases also involved a person falling but 
were excluded as the injury treated in the ED was not caused by a fall (n=3, 0.4%). 
For example, electrocution or burn injuries that were caused by other mechanisms 
rather than falls were excluded. The remaining 31.5% of the excluded cases 
represented cases that involved another person (n=13, 1.5%) or object (n=253, 
30%) falling on people. For cases that did not have a fall event (n=84, 10%), 6.2% of 
the excluded cases did not have sufficient information or had no information relating 
to falls. Moreover, 3.8% of cases were irrelevant to falls, as the text terms captured 
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by the search strategy in the triage text was not related to a fall. For instance, 
“falling” asleep, did not “fall”, or bleeding cont“rolled”, where the text term ‘rolled’ 
was captured in the word. 
 
Figure A3 Types of non-fall cases 
 
After categorising different types of non-fall cases, Table A5 further explains 
the types of non-fall cases by the four mutually exclusive groups, in order to 
determine which group was able to best identify relevant fall cases.   
For Group A and B, all non-fall cases were excluded from analysis due to the 
cases not meeting the ICD criteria for falls (n=96 and 44% respectively). For Group 
C, almost all non-fall cases were excluded from analysis due to the cases not 
meeting the ICD criteria for falls (n=232, 99.1%). For Group D, 53.7% of cases were 
related to an object falling, followed by cases not meeting the ICD criteria for falls 
(25.2%), and cases with insufficient or no information of falls (11.1%). Among the 
cases that did not meet the ICD criteria for a fall (n=490), transport related falls 
(n=337, 68%) (excluding water transport) were the most common type of falls 
among the groups excluded from this analysis.  
Among all groups, Group B (cases where only external cause was coded as 
“fall”) had the least number of excluded cases (n=44), representing 5.2% of all 
excluded cases (i.e., n=843). In contrast, Group D (cases where both external cause 
and mechanism were coded as “non-fall”) had the highest number of excluded 




































FALL"  Total 
 
N(%) N(%) N(%) N(%) N(%) 
ICD EXCLUSION CRITERIA  96(100) 44(100) 232(99.1) 118(25.2) 
490 
(58.1) 
 TRANSPORT 74(77.1) 25(56.8) 165(70.5) 73(15.6) 
337 
(40.0) 
 HORSE 1( 1.0) 1(2.3) 48(20.5) 16(3.4) 66(7.8) 
 MACHINERY 11(11.5) 8(18.2) 7(3.0) 14(3.0) 40(4.7) 
 WATER TRANSPORT 10(10.4) 7(15.9) 12(5.1) 8(1.7) 37(4.4) 
 FIRE 0 3(6.8) 0 4(0.9) 7(0.8) 
 ANIMAL 0 0 0 2(0.4) 2(0.2) 
 AIR PRESSURE FROM   
DIVING 0 0 0 1(0.2) 1(0.1) 
OBJECT FALLING 0 0 1(0.4) 252(53.7) 
253 
(30.0) 
INSUFFICIENT OR NO 
INFO ON FALL 0 0 0 52(11.1) 52(6.2) 
UNRELATED SEARCH 
TERM 0 0 0 29(6.2) 29(3.4) 
OTHER PERSON FALLING 0 0 0 13(2.8) 13(1.5) 
DID NOT FALL 0 0 1(0.4) 2(0.4) 3(0.4) 
INJURY NOT FALL-
RELATED 0 0 0 3(0.6) 3(0.4) 






Figure A4 shows the number of potential cases and actual fall cases that were 
identified by the external cause code, injury mechanism code, and keyword/text 
terms in a Venn diagram. Of 2,327 potential cases extracted by an external cause 
code, 2,187 were identified as true cases. In other words, external cause code alone 
identified 94% of the potential cases as fall cases. Of 2,035 potential cases 
extracted by a mechanism of injury code, 1,705 were identified as true cases. 
Hence, mechanism of injury code alone identified 83.8% of the potential cases as 
fall cases. Of 2,901 potential cases extracted by keyword or index term, 2,125 were 
identified as true cases, meaning that keyword or index term alone identified 73.3% 
of the potential cases as fall cases. Based on the results, external cause code alone 
is the most valid indicator for identifying fall cases. Within the Venn diagram, each 
section is represented by the four groups. Cases that contained an external cause 
code, mechanism of injury code, and text term for a fall (Group A) had the highest 
percentage of being accepted as true fall cases, representing 94.6% of the potential 
cases (n=1510).  
 
 
Figure A4 Identification of fall cases in the numbers of PC= “potential cases” and true fall 
cases using external cause code, mechanism code, and index terms 
   
Prior to identification of injury circumstances captured in the QISU data, 
Chapter 4 examined several approaches to determine the best way to identify fall 
cases in QISU. To ensure that fall cases among the middle-aged population in the 
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QISU dataset were captured, this doctoral research was able to devote considerable 
time to reviewing and screening each case manually. The research also extracted 
fall related text terms for each case to evaluate which text terms had the capacity to 
identify a fall. The research suggests that policy makers, clinicians, and researchers 
wanting to examine fall cases in QISU data would extract external cause and 
mechanism of injury codes for a fall, along with fall related text terms (e.g., fall, fell, 




Appendix 2 Age- and gender-specific fall-related ED presentations (n, %) in the QISU 
database for the year 2010 (Study 1) 
 
Men Women Total 









































le to fall 
40-44 235 1642 14.3 235 931 25.2 470 2573 18.3 
45-49 236 1437 16.4 268 944 28.4 504 
2382
* 21.2 
50-54 199 1178 16.8 268 810 33.1 467 1988 23.5 
55-59 188 856 21.8 250 631 39.6 438 1487 29.5 
60-64 168 726 23.1 246 487 50.5 414 1213 34.1 
Total  1026 5839 17.6 1267 3803 33.3 2293 9643 23.8 







Appendix 3 Fall related ED presentations by body locations and 10 most common natures of injury (Study 1) 
Body region 
Top 10 nature of injury 
Sprain or 



















N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
Head 0 (0.0) 1 (0.2) 69 (20.4) 
140 
(47.6) 7 (6.0) 0 (0.0) 54 (100) 0 (0.0) 0 (0.0) 3 (23.1) 274 (12.1) 
Ankle 203 (26.0) 40 (7.4) 2 (0.6) 2 (0.7) 0 (0.0) 5 (8.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 252 (11.1) 
Forearm 0 (0.0) 
152 
(28.1) 10 (2.9) 18 (6.1) 19 (16.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 199 (8.8) 
Foot 57 (7.3) 78 (14.4) 16 (4.7) 15 (5.1) 12 (10.3) 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 179 (7.9) 
Knee 124 (15.9) 22 (4.1) 4 (1.2) 11 (3.7) 0 (0.0) 5 (8.1) 0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 166 (7.3) 
Thorax 64 (8.2) 36 (6.7) 49 (14.5) 1 (0.3) 6 (5.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 156 (6.9) 
Shoulder 73 (9.3) 12 (2.2) 5 (1.5) 0 (0.0) 5 (4.3) 39 (62.9) 0 (0.0) 0 (0.0) 5 (17.2) 0 (0.0) 139 (6.1) 
Lower leg 0 (0.0) 62 (11.5) 11 (3.2) 29 (9.9) 17 (14.5) 0 (0.0) 0 (0.0) 0 (0.0) 5 (17.2) 0 (0.0) 124 (5.5) 
Hand 31 (4.0) 27 (5.0) 16 (4.7) 23 (7.8) 9 (7.7) 4 (6.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (7.7) 111 (4.9) 
Multiple injuries  1 (0.1) 0 (0.0) 89 (26.3) 7 (2.4) 4 (3.4) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.4) 3 (23.1) 105 (4.6) 
Wrist 58 (7.4) 39 (7.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 97 (4.3) 
Lower back 74 (9.5) 5 (0.9) 4 (1.2) 0 (0.0) 0 (0.0) 3 (4.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 86 (3.8) 
Face 0 (0.0) 9 (1.7) 47 (13.9) 22 (7.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 78 (3.4) 
Elbow 32 (4.1) 5 (0.9) 6 (1.8) 12 (4.1) 0 (0.0) 4 (6.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 59 (2.6) 
Hip 35 (4.5) 11 (2.0) 4 (1.2) 0 (0.0) 2 (1.7) 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 53 (2.3) 
Unspecified 
bodily location 5 (0.6) 2 (0.4) 3 (0.9) 1 (0.3) 24 (20.5) 0 (0.0) 0 (0.0) 0 (0.0) 3 (10.3) 4 (30.8) 42 (1.9) 
Upper arm 0 (0.0) 25 (4.6) 0 (0.0) 9 (3.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 34 (1.5) 
Neck 25 (3.2) 5 (0.9) 1 ((0.3)) 0 (0.0) 2 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.4) 0 (0.0) 34 (1.5) 
Body location 
NOT REQUIRED 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 31 (100) 0 (0.0) 1 (7.7) 32 (1.4) 
Thigh 0 (0.0) 6 (1.1) 0 (0.0) 3 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 13 (44.8) 0 (0.0) 22 (1.0) 
Abdomen 0 (0.0) 0 (0.0) 2 (0.6) 1 (0.3) 10 (8.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.4) 1 (7.7) 15 (0.7) 
Pelvis  0 (0.0) 3 (0.6) 1 ((0.3)) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (0.2) 
Total 782 (100) 540 (100) 339 (100) 294 (100) 117 (100) 62 (100) 54 (100) 31 (100) 29 (100) 13 (100) 2261 (100) 
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Appendix 4 Results of multivariable regression modelling (OR, 95%CI, p-value) of demographic variables on risk factors for a fall (Study 2a) 
Risk factors and demographic 
variables 
1≥ fall past year 1≥ medical condition  2≥ medications 















(mean score of 
<83.5) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
OR  
(95% CI, p-value) 
Age (in years) 
 
1.01 
(0.97 – 1.05, 0.61) 
 
1.03 
(0.99 – 1.07, 0.17) 
1.04 
(1.00 – 1.08, 0.07) 
1.00 
(0.96 – 1.04, 0.95) 
0.95 
(0.90 – 1.02, 0.13) 
0.97 
(0.94 – 1.01, 0.21) 
1.05 
(1.003 – 1.09, 0.04*) 
Gender (Women) 2.10 (1.24 – 3.58, 0.006**) 
1.09 
(0.62 – 1.90, 0.77) 
0.87 
(0.51 -1.46, 0.59) 
2.12 
(1.17 – 3.84, 0.01*) 
0.39 
(0.16 – 0.92, 0.03*) 
0.35 
(0.20 – 0.61, <0.001 
***) 
1.70 
(0.95 – 3.06, 0.08) 
Living arrangement  
Living with others (Ref)  1 1 1 1 1 1 1 
No-one 0.98 
(0.53 – 1.81, 0.94) 
1.75 
(0.83 – 3.69, 0.14) 
1.40 
(0.75 – 2.61, 0.29) 
1.79 
(0.93 – 3.44, 0.08) 
2.39 
(0.97 – 5.88, 0.06) 
2.46 
(1.29 – 4.69, 0.006 
**) 
1.82 
(0.96 – 3.45, 0.07) 
Education 















      Vocational certificate/ 
diploma  
1.11 
(0.59 – 2.10, 0.75) 
0.74 
(0.38 – 1.42, 0.36) 
0.59  
(0.32 – 1.09, 0.09) 
0.56 
(0.27 – 1.16, 0.12) 
0.61 
(0.20 – 1.81, 0.37) 
0.86 
(0.44 – 1.67, 0.65) 
0.74 
(0.37 – 1.47, 0.39) 
Tertiary  1.77 
(0.92 – 3.40, 0.09) 
1.02 
(0.51 – 2.04,  1.00) 
0.46 
(0.24 – 0.88, 
0.02*) 
1.32 
(0.65 – 2.67, 0.44) 
1.11 
(0.39 – 3.18, 0.84) 
0.81 
(0.40 – 1.62, 0.54) 
0.49 
(0.23 – 1.03, 0.06) 
Employment status 
















(0.21 – 1.00, 0.05) 
1.76 
(0.86 – 3.59, 0.12) 
1.39 
(0.67 – 2.87, 0.37) 
1.33 
(0.56 – 3.13, 0.52) 
0.15 
(0.02 – 1.22, 0.08) 
1.34 
(0.61 – 2.94, 0.46) 
1.32 
(0.55 – 3.18, 0.54) 
Not working i.e., retired, 
pension 2.14 (1.11 – (4.1)3, 0.02*) 
4.09 
(1.92 – 8.71, <0.001 
***) 
(4.1)8 
(2.13- 8.21, <0.001 
***) 
4.80 
(2.25 – 10.24,  
<0.001***) 
0.63 
(0.20 – 1.95, 0.42) 
0.89 
(0.42 – 1.89, 0.77) 
4.61 
(2.17 – 9.81, <0.001 
***) 
Yearly household Income  















Middle $40,000- $80,000 pa 0.73 
(0.35 – 1.53, 0.40) 
0.78 
(0.34 – 1.78, 0.55) 
0.64 
(0.31 – 1.32, 0.22) 
1.20 
(0.54 – 2.65, 0.66) 
0.79 
(0.21 – 2.97, 0.72) 
0.96 
(0.42 – 2.20, 0.92) 
1.15 
(0.53 – 2.49, 0.72) 
High $80,000+ pa 0.53 
(0.22 – 1.28, 0.16) 
0.89 
(0.35 – 2.24, 0.80) 
0.87 
(0.37 – 2.03, 0.74) 
0.85 
(0.32 – 2.30, 0.76) 
0.42 
(0.09 – 1.91, 0.26) 
1.18 
(0.46 – 2.99, 0.73) 
0.65 
(0.23 – 1.83,0.41) 
Don’t know/prefer not to 
answer 
1.07 
(0.52 – 2.20, 0.85) 
0.77 
(0.32 – 1.86, 0.56) 
0.60 
(0.29 – 1.27, 0.18) 
1.62 
(0.77 – 3.44, 0.21) 
0.97 
(0.30 – 3.15, 0.96) 
1.46 
(0.66 – 3.22, 0.35) 
1.53 
(0.72 – 3.22, 0.27) 
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Appendix 5 Results of multivariable logistic regression (OR, 95%CI, p-value) of age, 
gender, and risk factors for falls on triage group and discharge status  
 
Risk factors and 
demographic 
variables 
Triage group1 Discharge status2 
Adjusted OR (95% 
CI) 
p-value Adjusted OR (95% 
CI) 
p-value 
Age (in years) 0.96 (0.92 – 0.99) 0.02* 0.98 (0.94 – 1.02) 0.27 
Gender (Women) 2.22 (1.33 – 3.70) 0.002** 2.73 (1.51 – 4.92) 0.001** 
Living arrangement 
Living with others 
(Ref) 
1 - 1 - 
No-one 1.13 (0.62 – 2.06) 0.70 0.55 (0.28 – 1.07) 0.08 
Education   0.06  0.69 
Primary/High 






certificate/diploma 0.52 (0.28 – 0.97) 0.04* 0.74 (0.38 – 1.46) 0.39 
Tertiary 1.08 (0.58 – 2.01) 0.82  0.87 (0.43 – 1.76) 0.70 
Employment status   0.09  0.002** 
Working full-time 
(Ref) 1 - 1 - 
Working part-time 0.92 (0.46 – 1.83) 0.80 0.26 (0.11 – 0.60) 0.002** 
Not working i.e., 
retired, pension 0.49 (0.25 – 0.98) 0.04* 0.30 (0.13 – 0.66) 0.003** 
Income   0.28  0.27 
Low <$40,000 
(Ref) 1 - 1 - 
Middle $40,000- 
$80,000 0.84 (0.40 – 1.74) 0.64 0.78 (0.34 – 1.77) 0.55 
High $80,000+ 0.59 (0.25 – 1.37) 0.22 0.53 (0.21 – 1.36) 0.19 
Don’t know/prefer 
not to answer 1.39 (0.68 – 2.85) 0.37 0.49 (0.22 – 1.07) 0.07 
Medication (2≥)3 0.70 (0.41 – 1.18) 0.18 0.46 (0.25 - 0.85) 0.01* 
Alcohol – single 
occasion (5≥)3 - - 
0.44 (0.16 - 1.21) 0.11 
Alcohol – usual 
consumption (3≥)3 - - 




- - 0.71 (0.37 - 1.34) 0.29 
1The category of triage group ‘Cat 2 – 3’ was assigned as the referent group  
2 The category of discharge status ‘Admitted to a hospital’ was assigned as the referent 
group 
3 The category of the fall risk factors ‘participants not reporting risk factor was assigned 




Appendix 6 Results of multivariable Poisson regression modelling (RR, 95%CI, p-value) 
of age, gender, living arrangement, and SES variables on number of risk factors for a 
fall reported by participants 
 Number of risk factors (n=10) 
Multivariable RR (95%CI) p-value 
Age  1.01 (1.00 – 1.01) 0.25 
Gender (Women) 1.04 (0.93 – 1.17) 0.51 
Living arrangement   
Living with others (Ref) 1  
No-one 1.12 (0.98 – 1.29) 0.09 
Education  0.045* 
Primary/high school 
(Ref) 1  
Vocational 
certificate/diploma 0.86 (0.75 – 0.99) 0.03* 
Tertiary 0.87 (0.75 – 0.999) 0.049* 
Employment status  <0.001 
Working full-time (Ref) 1  
Working part-time 0.98 (0.82 – 1.16) 0.78 
Not working (retired, 
pension) 1.30 (1.12 – 1.51) 0.001** 
Income  0.56 
Low <$40,000 (Ref) 1  
Middle $40,000 - 
$80,000 0.97 (0.82 – 1.14) 0.67 
High $80,000+ 0.94 (0.78 – 1.15) 0.56 
Don’t know/ Prefer not 







Appendix 7 Results of multivariable logistic regression modelling (OR, 95%CI, p-value) 
of age, gender, number of risk factors for a fall on triage group and discharge status  
Risk factors and 
demographic 
variables 
Triage group1 Discharge status2 
OR (95% CI) p-value OR (95% CI) p-value 
Age (in years) 0.95 (0.92 – 
0.99) 
0.01* 0.98 (0.94 – 
1.02) 
0.41 
Gender (Women) 2.49 (1.47 – 4.22) 0.001** 
2.93 (1.63 – 
5.27) <0.001*** 
Number of risk 
factors 
0.88 (0.76 – 
1.00) 
0.06 0.85 (0.73 – 0.996) 
0.04* 
Living arrangement 










No-one 1.20 (0.64 – 
2.28) 
0.53 0.45 (0.23 – 
0.90) 
0.02* 
Education  0.06  0.77 
Primary/High 
school (Ref) 1  1  
Vocational 
certificate/diploma 
0.51 (0.27 – 
0.97) 0.04* 
0.78 (0.39 – 
1.54) 0.47 
Tertiary 1.07 (0.57 – 
2.03) 0.83 
0.92 (0.45 – 
1.88) 0.82 
Employment status   0.16  0.001** 
Working full-time 
(Ref) 1  1  
Working part-time 0.97 (0.48 – 
1.98) 0.94 
0.26 (0.11 – 
0.61) 0.002** 
Not working i.e., 
retired, pension 
0.54 (0.27 – 
1.09) 0.09 
0.26 (0.11 – 
0.58) 0.001** 
Income   0.29  0.33 
Low <$40,000 
(Ref) 1 - 1 - 
Middle $40,000- 
$80,000 
0.84 (0.40 – 
1.78) 0.65 
0.88 (0.38 – 
2.01) 0.76 
High $80,000+ 0.58 (0.24 – 
1.38) 0.22 
0.56 (0.21 – 
1.45) 0.23 
Don’t know/prefer 
not to answer 
1.38 (0.65 – 
2.96) 0.40 




Appendix 8 Results of multivariable logistic regression modelling (OR, 95%CI, p-value) 
of age, gender, SES variables, living arrangement, self-reported health at baseline1, 
with interaction terms age*income and gender*income on deterioration in self-reported 
health (n=236) – Interaction model 
Multivariable Deterioration in self-reported 
health2 
 Adjusted OR (95%CI) p-value 
Age 0.89 (0.80 – 0.98) 0.02* 
Gender (Women) 8.54 (1.44 – 50.53) 0.02* 
Living Arrangement  0.39 
Living with others (Ref) 1 - 
No-one 0.66 (0.26 – 1.67) 0.39 
Education   0.18 
Primary/high school (Ref) 1 - 
Vocational certificate/diploma 0.45 (0.18 – 1.11) 0.09 
Tertiary  0.50 (0.20 – 1.24) 0.14 
Employment status  0.17 
Working full-time (Ref) 1 - 
Working part-time 1.24 (0.48 – 3.19) 0.64 
Not working (i.e., retired, pension) 2.43 (0.91 – 6.51) 0.07 
Income  0.53 
Low <$40,000 (Ref) 1 - 
Middle $40,000 - $80,000 0.22 (0.00 – 644.75) 0.74 
High $>80,000 0.01(0.00 – 6.13) 0.15 
Don’t know/prefer not to answer 0.04 (0.00 – 203.07) 0.48 
Gender by income  0.04* 
Men by low income (Ref) 1 - 
Women by middle income 0.12 (0.01 – 1.10) 0.06 
Women by high income 0.05 (0.01 – 0.42) 0.01** 
Women by don’t know/prefer not to 
answer 0.26 (0.02 – 4.22) 0.33 
Age by income  0.19 
Age by low income (Ref) 1 - 
Age by middle income 1.08 (0.94 – 1.25) 0.30 
Age by high income 1.15 (1.02 – 1.31) 0.03* 
Age by don’t know/prefer not to answer  1.07 (0.91 – 1.26) 0.41 
Constant  8.13 0.45 
1Self-reported health at baseline served as a covariate in the model to account for the 
initial health at the starting point.  
2The category of ‘no deterioration in self-reported health’ was assigned as referent 




Appendix 9 Results of multivariable logistic regression modelling (OR, 95%CI, p-value) 
of age, gender, SES variables, living arrangement, self-reported health at baseline1, 
with interaction term gender*income on deterioration in self-reported health (n=236) – 
Interaction model 
Multivariable Deterioration in self-reported 
health2 
 Adjusted OR (95%CI) p-value 
Age 0.96 (0.92 – 1.02) 0.17 
Gender (Women) 6.25 (1.18 – 33.16) 0.03* 
Living Arrangement  0.33 
Living with others (Ref) 1 - 
No-one 0.63 (0.25 – 1.58) 0.33 
Education   0.17 
Primary/high school (Ref) 1 - 
Vocational certificate/diploma 0.45 (0.19 – 1.09) 0.08 
Tertiary  0.51 (0.21 – 1.24) 0.14 
Employment status  0.22 
Working full-time (Ref) 1 - 
Working part-time 1.21 (0.48 – 3.06) 0.69 
Not working (i.e., retired, pension) 2.27 (0.88 – 5.86) 0.09 
Income  0.02* 
Low <$40,000 (Ref) 1 - 
Middle $40,000 - $80,000 11.67 (1.90 – 71.82) 0.01 
High $>80,000 11.02 (1.85 – 65.67) 0.01 
Don’t know/prefer not to answer 1.70 (0.17 – 17.00) 0.65 
Gender by income  0.05 
Men by low income (Ref) 1 - 
Women by middle income 0.16 (0.02 – 1.38) 0.10 
Women by high income 0.06 (0.01 – 0.48) 0.01** 
Women by don’t know/prefer not to 
answer 0.33 (0.02 – 4.65) 0.41 
Constant  0.13 0.20 
1Self-reported health at baseline served as a covariate in the model to account for the 
initial health at the starting point.  






Appendix 10 Multivariable regressions of age, SES variables, living arrangement, and 
self-reported physical functioning at baseline1 on deterioration in physical functioning 
Multivariable Deterioration in physical functioning2 
 Adjusted OR (95%CI) p-value 
Age 1.02 (0.98 – 1.06) 0.40 
Gender (Women) 2.55 (1.39 – 4.67) 0.002** 
Living arrangement   
Living with others (Ref) 1  
No-one 0.93 (0.47 – 2.12) 1.00 
Education   0.07 
Primary/high school (Ref) 1  
Vocational certificate/diploma 1.22 (0.60 – 2.48) 0.59 
Tertiary  0.52 (0.25 – 1.08) 0.08 
Employment status  0.06 
Working full-time (Ref) 1  
Working part-time 0.67 (0.31 – 1.46) 0.31 
Not working (i.e., retired, pension) 1.90 (0.83 – 4.32) 0.13 
Income  0.59 
Low <$40,000 (Ref) 1  
Middle $40,000 - $80,000 1.54 (0.65 – 3.64) 0.33 
High $>80,000 0.93 (0.35 – 2.43) 0.88 
Don’t know/prefer not to answer 1.11 (0.45 – 2.73) 0.83 
Constant  0.02 0.01 
1Self-reported physical functioning at baseline was included as a covariate in the model 
to account for the rating of initial physical functioning status at starting point. 2The 





Appendix 11 Results of cross-tab – income level by education and employment status 
  Income level 





Education  N (%) N (%) N (%) N (%) 
 Primary/ High 




14 (22.2) 16 (26.7) 24 (32.4) 9 (23.1) 
 Tertiary 10 (15.9) 19 (31.7) 35 (47.3) 7 (17.9) 




    
 Working full-
time 7 (11.1) 28 (46.7) 54 (73) 11 (27.5) 
 Working part-
time 14 (22.2) 16 (26.7) 15 (20.3) 8 (20.0) 
 Not working 42 (66.7) 16 (26.7) 5 (6.8) 21 (52.5) 






Appendix 12 Result of univariate logistic regression of deterioration in health by income 
level1  
 Unadjusted OR (95%CI) p-value 
Income   
Middle 2.75 (1.29 – 5.88) 0.009 
High 2.94 (1.42 – 6.08) 0.004 
Don’t know 1.26 (0.52 – 3.04) 0.61 
Constant 0.34 <0.001 




Appendix 13 Multivariable regressions of age, SES variables, living arrangement, and 
self-reported walking at baseline1 on reduction in walking 
Multivariable analysis Reduction in walking2 
 OR (95%CI) p-value 
Age 1.00 (0.93 – 1.08) 0.97 
Gender (Women) 0.33 (0.11 – 0.96) 0.04* 
Living Arrangement   
Living with others (Ref) 1  
No-one 1.90 (0.51- 7.09) 0.34 
Education    
Primary/high school (Ref) 1 0.95 
Vocational certificate/diploma 0.89 (0.25 – 3.18) 0.86 
Tertiary  1.10 (0.31 – 3.88) 0.88 
Employment status   
Working full-time (Ref) 1 0.05 
Working part-time 3.57 (1.04 – 12.28) 0.04* 
Not working (i.e., retired, pension) 0.81 (0.16 – (4.1)8) 0.80 
Income   
Low <$40,000 (Ref) 1 0.72 
Middle $40,000 - $80,000 2.51 (0.48 – 13.07) 0.27 
High $>80,000 1.70 (0.26 – 11.26) 0.59 
Don’t know/prefer not to answer 1.78 (0.30 – 10.59) 0.52 
Constant  0.07 0.24 
1Self-reported walking at baseline was included as a covariate in the model to account 
for the rating of initial walking status at starting point. 2The category of ‘no reduction in 





Appendix 14 Multivariable regressions of age, SES variables, and living arrangement on 
fear of falling at follow-up 
Multivariable Fear of falling1 
Adjusted OR (95%CI) p-value 
Age 1.02 (0.98 – 1.06) 0.40 
Gender (Women) 4.61 (2.51 – 8.44) <0.001 
Living arrangement   
Living with others (Ref) 1  
No-one 1.08 (0.52 – 2.22) 0.84 
Education   0.53 
Primary/high school (Ref) 1  
Vocational certificate/diploma 0.96 (0.48 – 1.93) 0.91 
Tertiary  0.69 (0.33 – 1.40) 0.30 
Employment status  0.25 
Working full-time (Ref) 1  
Working part-time 0.63 (0.29 – 1.35) 0.23 
Not working (i.e., retired, pension) 1.19 (0.55 – 2.57) 0.65 
Income  0.99 
Low <$40,000 (Ref) 1  
Middle $40,000 - $80,000 1.12 (0.48 – 2.60) 0.79 
High $>80,000 1.19 (0.46 – 3.09) 0.72 
Don’t know/prefer not to answer 1.09 (0.45 – 2.61) 0.85 
Constant  0.15 0.13 














Interview Date: _______________  Interview Time:____________________                     
ED Presentation Date:_________   ED Presentation Time:______________ 
Hospital:______________________                   
URN:_____________________ 
 
My name is Emily Li and I’m from the Queensland University of Technology. 
We are conducting a study on people aged between 40 and 64 presenting to 
emergency department due to a fall and fall-related injuries. The survey will 
help us understand current health issues associated with a fall and the 
related injuries and improve future service delivery on falls prevention. The 
survey will take approximately 20-25 minutes to complete. We would greatly 
appreciate your participation in this study and please keep in mind that all the 
information you provide us will remain strictly confidential. 
 
1. May I start with your age?   Age __________ 
 




3. Was your reason for presenting to the emergency department 
today due to a fall? By a fall, I mean did you accidentally lose your 
balance, slip or trip and find yourself on the floor or ground, or 
lower level. 
 Yes  
 No 
 
4. How did you arrive at hospital today?  
 You drove yourself   By ambulance 
 Family/friend drove   Taxi 
 Public transport   Police 
 Other (please specify)    ______________________ 




Now I’d like to ask you some questions related to your fall 
 
5. What day and time did you fall?  
 
 
6. Where did your fall occur? E.g. At home in the lounge room, on a 
bicycle path. Please be as specific as you can. 
 
 
7. How did your fall happen? E.g. slipped and landed on wet tiles. 
Please be as specific as you can. 
 
 
8. What were you doing at the time of your fall? E.g. preparing dinner, 
walking along footpath, playing football, etc. Please be specific. 
 
 
9. What do you think caused you to fall? 
 
 
10. Could you describe your injuries sustained from your fall that 
prompted you to attend the emergency department today? By 




11. Was your incident related to your employment? 
 Yes  
 No (go to question 13) 
 
 
12. Were you using any safety equipment at the time of your fall? 
Please specify the equipment. 





13. Which body part/parts did you injure? 
 
14. On a scale of 1-10, how serious do you think these injuries are that 
you have sustained? (Please circle) 
 1 2 3 4 5 6 7 8 9 10 
Not serious at all                                        Very serious 
 
Previous history of fall and fall injuries status 
 
15. In the past 12 months, how many times have you fallen, not 
including this current event? 
 No previous fall (go to question 17) 
 1 other fall 
 2 other falls 
 3 or more other falls 
 
16. Was an injury sustained in any of these fall/s in the past 12 
months? If yes, describe the most severe of these injuries, and the 
location you sought medical attention (e.g. General practice, Allied 
Health, emergency department)? 
 No 
 Minor injury, did not require medical attention (e.g. bruises, strains 
etc.) 
 Moderate injury, did require some medical attention (e.g. sprains etc.), 
where? ___________________________________________ 
 Severe injury, requiring significant medical attention (e.g. fracture 




Now I would like to ask you a few questions about your health status and 
your daily living prior to your fall. 
 
17. Apart from your fall, overall would you say your health is 
normally…? 
 Excellent 
 Very Good 
 Good 
 Fair 
 Poor  
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18. The following questions are about activities you might do during a 
typical day.  BEFORE YOUR FALL, DID YOUR LEVEL OF HEALTH 
LIMIT YOU in these activities? If so, how much? (Circle one number 







No  not 
limited at 
all 
VIGOROUS activities such as 
running, lifting heavy objects, 
participating in strenuous sports  
1 2 3 
MODERATE activities, such as 
moving a table, pushing a vacuum 
cleaner, bowling or playing golf  
1 2 3 
Lifting or carrying groceries  1 2 3 
Climbing SEVERAL flights of stairs  1 2 3 
Climbing ONE flight of stairs  1 2 3 
Bending, kneeling or stooping  1 2 3 
Walking MORE THAN ONE kilometre  1 2 3 
Walking HALF a kilometre  1 2 3 
Walking 100 metres  1 2 3 
Bathing or dressing yourself  1 2 3 
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Risk factors/co-morbid conditions 
19. Do you have any medical conditions that were diagnosed by a 
doctor (e.g. osteoporosis, diabetes, Parkinson's disease, heart 
disease?) If yes, what are they? 
 Yes (please specify: ___________________________________) 
 No 
 
20. How many prescribed medications do you currently take? 
 No prescribed medication (go to question 22) 
 Number of Medications: _____ 
 
21. Now I’m going to ask you about some specific prescribed 
medications you might be taking regularly. Are you taking any of 
the following? [read out – multiple responses] 
 Sleeping tablets 
 Tranquilisers 
 Anti-depressants 
 Blood thinners (e.g. Warfarin, aspirin) 
 Medications for Osteoporosis (e.g. Prednisone) 
 Inhaled corticosteroids (e.g. Pulmicort, Flixotide, Seretide or 
Symbicort puffers) 
 Other, please specify  __________________________________ 
 Don’t know 
 







23. How many alcoholic drinks did you consume during the 6 hours 
prior to injury? 
 I did not consume any alcohol 
 1 or 2 drinks 
 3 or 4 drinks 
 5 – 8 drinks 
 9 or more drinks 
 
24. How often do you usually drink alcohol? 
 I never drink alcohol 
 I drink rarely 
 Less than once a week 
 On 1 or 2 days a week 
 On 3 or 4 days a week 
 On 5 or 6 days a week 
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 Every day 
25. On a day when you drink alcohol, how many drinks do you usually 
have? 
 1 or 2 drinks per day 
 3 or 4 drinks per day 
 5 – 8 drinks per day 
 9 or more drinks per day 
 
26. How often do you have five or more drinks of alcohol on one 
occasion? 
 Never 
 Less than once a month 
 About once a month 
 About once a week 
 More than once a week 
 
27. In the week before your fall, how many times have you walked 
continuously for at least 10 minutes for recreation or exercise or to 
get to or from places? 
Times 
 
28. What do you estimate was the total time you spent walking in this 
way in that week? (In hours and minutes)  





29. Which of the following physical activities have you done in the 
week before your fall? Please indicate how many times you did the 
following physical activities for at least 10 minutes in that week, 
and also indicate the total time that you spent doing each activity 



















Strength or resistance training, 
which specifically builds muscle 
strength and keeps bone strong, 
examples include weight lifting 
using weights at a gym or at home, 
or doing push ups 
  N/A 
Balance training, which specifically 
improves balance, an example is 
standing on one foot without upper 
limb support 
   
Tai chi    
Yoga    
Tennis    
Running/jogging    
Dancing    
Group bases exercise such as 
aerobics 
   
Team sport (specify)_________    
Other activity 
(specify)_____________ 
   
30. For people who do strength or resistance training] In the week 
before your fall, did you do a minimum of 8-10 strength training 
exercises, with 8-12 repetitions of each exercise? 
>Minimum 8-10 strength training exercises (please circle) 
Yes  No 
>8-12 repetitions of each exercise (please circle) 








32. To what extent do you agree or disagree with the following 
statements about physical activity and falls? [tick one only] 
Being active for at least 30 minutes a day is enough to reduce your future 
risk of having a fall.  
 Strongly disagree 
 Disagree 
 Neither disagree nor agree 
 Agree 
 Strongly agree 
 
33. Is there anything that prevents you from doing physical activity? 
[multiple responses] 
 Ill health 
 Not interested 
 Not appropriate activities in my area 
 Activities which exist are too expensive 
 No transport to reach activities 
 No access to appropriate childcare 
 Too busy 
 Caring for a family member 
 Other (please specify) _____________________________ 
 





Risk factor: Height and weight (BMI) 
35. How tall are you without shoes? 
Centimetres_____________________ 
Or 
Feet___________ Inches ________________ 
 
36. How much do you weigh without clothes or shoes 
Kilograms__________________ or pounds_____________  
 
Lbs ____________________or stones_________________ 
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Attitude to falls/falls prevention 
37. To what extent do you agree or disagree with the following 
statement? [tick one only] 
 
There is nothing that can be done about falling among people aged 40-
64 years old. (Centre for Health Advancement and Centre for 
Epidemiology and Research 2010) 
 Strongly disagree 
 Disagree 
 Neither disagree nor agree (go to question 39) 
 Agree (go to question 39) 
 Strongly agree (go to question 39) 
 




39. In general, how would you rate your likelihood of falling sometime 





 Don’t know 
 
More questions about you 
40. What is your present marital status? 
 Never married 
 Married/de facto 
 Divorced 
 Separated but not divorced 
 Widowed 
 Other (please specify) __________________________________ 
 
41. Who else lives in your household? [multiple responses] 




 Other relatives 
 Non-family members 




42.  In which country were you born? 
 Australia 
 Other, please specify ___________________________________ 
 




44. Where do you usually live? 
 In Australia, postcode  
 Overseas, please specify _______________________________ 
 
45. What is the highest qualification level you have completed? 
 None 
 Primary school 
 High school 
 Vocational certificate/diploma 
 Tertiary 
 Student 
 Other (please specify) __________________________________ 
 




47. What is your employment status? 
 Employed full-time 





 Other (please specify) __________________________________ 
 
48. Do you have private health insurance? 
 Yes 
 No 
    




49. What is your yearly household income before tax? 
 Less than $20,000 
 $20,000 - $40,000 
 $40,000 - $60,000 
 $80,000 - $100,000 
 $100,000 + 
 Don’t know 





Ways to collect this survey information. Please circle where 
appropriate: 
 In person 
 Self-completed (by mail) 
 Telephone interview – 24 hours after discharge 




Short survey re intervention or treatment received in ED 
 
50. On the day after you leave the emergency department, we would 
like to hear from you about what kind of treatment or advice you 
received in the emergency department. Would you be willing to fill 
out a short survey after being treated in the emergency department 
and then return it back to me in a reply paid envelope? I will follow 
up with a short reminder phone call in the next few days if that is 
ok, at which time we can complete the survey over the phone if that 
is easier for you. 







51. We would like to contact you for a follow-up survey to see how you 
are progressing in your recovery from your fall. Would you be 
willing for us to contact you for a telephone interview or online 
survey in about 3 month’s time? 







52. We would also like to contact you again for a follow-up survey to 
see your recovery status from your fall. Would you be willing for us 
to contact you for a telephone interview or online survey in about 
18 and 24 months time? 







Do you have any further comments?  That completes the survey. Thank 





Appendix 16 Falls requiring emergency treatment for middle-aged adults: 



















1. Since I last spoke to you after your discharge from the emergency 
department 3 months ago, have you had any more falls? 
 Yes, how many?                                No (go to question 11) 
 
With the following set of questions, I would like to ask you about the most 
severe fall that you have experienced after you were discharged from the 
emergency department 3 months ago. 
 
2. When did that fall occur? 
 
 
3. Where did your fall occur? E.g. At home in the lounge room, on a 
bicycle path. Please be specific.(Queensland Injury Surveillance Unit) 
(Queensland Injury Surveillance Unit, 2009) (Queensland Injury 
Surveillance Unit, 2009) (Queensland Injury Surveillance Unit, 2009) 
(Queensland Injury Surveillance Unit, 2009) (Queensland Injury 
Surveillance Unit, 2009) (Queensland Injury Surveillance Unit, 2009) 
 
 
4. Could you describe how it happened? E.g. Slipped and land on wet 
tiles. Please be specific. 
 
 
Falls requiring emergency treatment for middle-aged adults: 
Telephone 3 months Follow-up Questionnaire 
Interview Date:                                                               Interview Time: 
ED Presentation Date:                                                   ED Presentation Time: 
Name:                                                                            DOB:                                                      
Hospital:                                                                        URN: 
New fall and fall injuries 
Good morning/afternoon/evening. My name is Emily Li and I’m from the Queensland University of 
Technology. You may recall three months ago we had a talk about your fall and injuries in the 
emergency department of the ___________ Hospital, as part of a research project to (understand fall 
related injury). I’m calling you today to follow-up our discussion with a brief survey to find out how you 
are progressing in your recovery from a fall since your discharge from ED 3 months ago. The survey 
will take approximately 15 minutes to complete. All the information you provide us will remain strictly 




5. Do you recall what you were doing at the time of fall? E.g. eating 




6. What do you think caused you to fall? 
 
 
7. What type of injury did you sustain from your fall? By injury I mean 
anything from bruises, to cuts or broken bones or concussion 
 
 




9. On a scale of 1-10, how serious did you think the injuries were at the 
time of the fall? 
 Not serious at all        
     Very serious 
 
10. During the 3-month period did you seek medical treatment at the 
emergency department after a fall? 
 Yes                       
 No, please specify other location/s where medical treatment was sought if 
any 
 
Near miss event 
11. Since you were discharged from emergency department 3 months ago, 
did you experience any 'near miss' events (i.e. a fall that does not 
result in an injury)? 
 Yes, could you tell me what happen?  
 No 
 
Prescribed treatment/intervention and receptiveness to intervention 
The next set of questions I would like to ask you relate to the treatments or 
advice you received in the emergency department 3 months ago. [For people 
who received advice at ED or other health facilities] 
12. Did you receive any advice or information in relation to your fall and 
injuries in the emergency department 3 months ago? If yes, what 
advice or information did you receive?  
 Yes, please specify ______________________________ 
 No advice 
 
1 2 3 4 5 6 7 8 9 10 
Appendices 264 
  
13. Do you think the advice or information you received in the emergency 
department 3 months ago has been useful to you? If yes, what advice 
or information has been useful to you? 
 Yes, please specify ______________________________ 
 No (go to question 16) 
 
14. Did you adopt any of the advice from the emergency department in the 
past 3 months? If yes, can you explain how you adopted the advice? 
 Yes, please explain _____________________________ (go to question 
16) 
 No (go to question 15) 
 
15. Are you planning to adopt any of the advice from the emergency 
department in the near future? If yes, what advice are you planning to 
adopt in near future? 
 Yes, please specify ______________________________ 
 No  
 
16. Did you receive any advice or information in relation to your fall and 
injuries in other health facilities 3 months ago? If yes, what advice or 
information did you receive? 
 Yes, please specify ______________________________ 
 No advice (go to question 20) 
 
17. Do you think the advice or information you received in other health 
facilities 3 months ago has been useful to you? If yes, what advice or 
information has been useful to you? 
 Yes, please specify _______________________________ 
 No (go to question 20) 
 
18. Did you adopt any of the advice from other health providers in the past 
3 months? If yes, can you explain how you adopted the advice? 
 Yes, please explain _______________________________(go to 
question 20) 
 No (go to question 19) 
 
19. Are you planning to adopt any of the above advice in the near future? 
If yes, what advice are you planning to adopt in near future? 
 Yes, please specify _______________________________ 
 No 
 
20. Have you made any other changes (if any) to prevent a fall from 
happening again? If yes, what other changes have you made? 
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 Yes, please specify _______________________________ 
 No 
 
Attitude to falls/falls prevention 
21. To what extent do you agree or disagree with the following 
statements? 
There is nothing that can be done about falling among people aged 40-64 years 
old. 
 Strongly disagree  
 Disagree 
 Neither agree or disagree (go to question 23) 
 Agree (go to question 23) 
 Strongly agree (go to question 23) 
 




23. To what extent are you afraid of falling? 
 Not afraid 
 Somewhat afraid 
 Very afraid 
 Don’t know 
 
24. In general, how would you rate your likelihood of falling sometime in 







Now, I’m going to ask a couple of questions about strength or resistance 
training. Strength or resistance training is physical activity done to 
specifically build muscle strength and keep bone strong - examples include 
weight lifting using weights at a gym or at home, or doing push ups. Please 
tell me if you agree or disagree with the following statements: 
 
25. Doing strength or resistance training would be good for me. 
 Strongly disagree 
 Disagree 
 Neither agree or disagree  
 Agree  




26. Doing strength or resistance training would make me feel confident. 
 Strongly disagree 
 Disagree 
 Neither agree or disagree  
 Agree  
 Strongly agree  
 
27. Doing strength or resistance training would reduce my risk of falling. 
 Strongly disagree 
 Disagree 
 Neither agree or disagree  
 Agree  
 Strongly agree  
 
28. Other people whose opinions matter to me (for example, my family, 
friends, doctor) would think it was a good idea for me to do strength or 
resistance training. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree  
 Strongly agree  
 
29. If I wanted to, it would be easy for me to do strength or resistance 
training. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree  
 Strongly agree  
 
30. I am the kind of person who should do strength or resistance training. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree  
 Strongly agree  
 
31. I intend to start strength or resistance training at least twice a week 
within the next 3 months. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
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 Agree  





Now, I’m going to ask a couple of questions about balance challenging 
activity. Balance challenging activity is physical activity done to help 
improving balance - examples include tai chi, yoga, dancing, as well as 
balance training which specifically improves balance - examples include 
standing on one foot without upper limb support. Please tell me if you agree 
or disagree with the following statements: 
 
32. Doing balance-challenging activity would be good for me. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
33. Doing balance-challenging activity would make me feel confident. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
34. Doing balance-challenging activity would reduce my risk of falling. 
 Strongly disagree 
 Disagree 
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
35. Other people whose opinions matter to me (for example, my family, 
friends, doctor) would think it was a good idea for me to do balance-
challenging activity. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
36. If I wanted to, it would be easy for me to balance-challenging activity. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   




37. I am the kind of person who should do balance-challenging activity. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
38. I intend to start balance-challenging activity at least two to three times 
a week within the next 3 months. 
 Strongly disagree 
 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
General health and physical functioning/ ADL Status 




39. How many days off work have you taken that are due to your last fall 3 
months ago? 
 Not working N/A 
Don’t know/Not sure 
 None 




 7+ days, please specify 
 
















41. The following questions are about activities you might do during a 
typical day. Does YOUR HEALTH NOW LIMIT YOU in these activities? 










a. VIGOROUS activities such as 
running, lifting heavy objects, 
participating in strenuous sports  
1 2 3 
b. MODERATE activities, such as 
moving a table, pushing a 
vacuum cleaner, bowling or 
playing golf  
1 2 3 
c. Lifting or carrying groceries  1 2 3 
d. Climbing SEVERAL flights of 
stairs  
1 2 3 
e. Climbing ONE flight of stairs  1 2 3 
f. Bending, kneeling or stooping  1 2 3 
g. Walking MORE THAN ONE 
kilometre  
1 2 3 
h. Walking HALF a kilometre  1 2 3 
i. Walking 100 metres  1 2 3 
j. Bathing or dressing yourself  1 2 3 
 
Physical activity status 
With the next set of questions we would like to know about your physical 
activity and general health 
 
42. In the last week, how many times have you walked continuously for at 




43. What do you estimate was the total time you spent walking in this way 







44. Which of the following physical activities have you done in the past 
week? Please indicate how many times you did the following physical 
activities for at least 10 minutes in the last week, and also indicate the 
total time that you spent doing each activity. 
45. [For people who do strength or resistance training] In the last week, 
did you do a minimum of 8-10 strength training exercises, with 8-12 
repetitions of each exercise? 
Minimum 8-10 strength training exercises (please circle)                    Yes            
No 
8-12 repetitions of each exercise (please circle)                                  Yes            
No 
 




47. To what extent do you agree or disagree with the following statements 
about physical activity and falls? 
Being active for at least 30 minutes a day is enough to reduce your future 
risk of having a fall. 
 Strongly disagree 
 Did the 
activity last 
week? 















a. Strength or resistance training, which specifically 
builds muscle strength and keeps bone strong, 
examples include weight lifting using weights at a 
gym or at home, or doing push ups 
  N/A 
b. Balance training,  which specifically improves 
balance, an example is standing on one foot 
without upper limb support 
   
c. Tai chi    
d. Yoga    
e. Tennis    
f. Running/jogging    
g. Dancing    
h. Group bases exercise such as aerobics    
i. Team sport (specify)_________    
j. Other activity (specify)_____________    
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 Disagree  
 Neither agree or disagree  
 Agree   
 Strongly agree  
 
Do you have any further comments?  That completes the survey. Thank 























































Appendix 23 Participant Information and Consent Form 
S,  
PARTICIPANT INFORMATION FOR QUT 
RESEARCH PROJECT 
 
Falls requiring emergency treatment for middle-aged adults: 
Injuries, characteristics, risk factors, attitudes and behaviours 
Ethics Approval Number HREC/12/QHC/80 
RESEARCH TEAM      
Principal 
Researcher: 
Emily Li, PhD student, Queensland University of Technology (QUT) 
Associate 
Researcher: 
Prof Michele Clark, Dr Kirsten Vallmuur, Dr Kristiann Heesch 
 
DESCRIPTION 
The purpose of this research is to identify and examine the characteristics of 
injurious falls, including the risk factors, attitudes and behaviours towards fall 
prevention, among middle-aged adults who require emergency treatment. 
Questions as to what causes middle-aged adults to sustain injurious falls, how it 
impacts on their general health and physical functioning, as well as their attitudes 
towards falls prevention will be investigated. The results of this research will add to 
the knowledge about understanding falls among the middle-aged adults requiring 
emergency treatment and identify future opportunities for falls prevention tailored to 
the middle-aged population. 
This project is being undertaken as part of a PhD study for Ms Emily Li. This 
project is funded by the National Health and Medical Research Council 
(NHMRC). The funding body will not have access to the information collected 
during the project. 
You are invited to participate in this project because we would like to know more 
about your injury that led to an emergency department visit. 
PARTICIPATION 
Your participation in this project is voluntary. If you do agree to participate, you can 
withdraw from the study at any time without comment or penalty. Your decision to 
participate will in no way impact upon your medical treatment received in the 
emergency department, your current or future relationship with QUT or the hospital 
[hospital name will be inserted by the Accepting Sites prior to submission to their 
site RGO]. 
In the beginning of the study, we will assess your suitability to participate. You will 
initially be asked by the medical or other health staff in the emergency department 
(ED) about the reason for attending the ED and your age. If you are between 40-64 
years of age, you will be asked if you are interested in participating in the study. If 
you agree to participate, you will be approached and asked to complete an 
initial survey with the Principal researcher. Survey items will be read to you by 
the researcher who will clarify any questions you may have on the study.  
Alternatively, you will be provided with options to complete the survey via 
telephone, or return it in a reply-paid envelope if you wish to complete it in later 
time. If this is the case, you will be asked to provide your contact details to the 




On completion of the initial survey, you will be invited to complete a short survey 
immediately after you are discharged from the ED or hospital ward to identify any 
treatment or advice (including referrals) you received in the ED or/and hospital 
ward. You will be provided with a copy of the short survey and asked to return it to 
the researcher in a reply-paid envelope. The short survey will take less than 5 
minutes to complete. 
You will also be invited to complete follow-up surveys via telephone interviews or 
online surveys 3-months, 18-month, and 24-months following your ED visit to 
examine the short- and long-term consequences of your fall, as well as any 
changes in your attitudes towards falls. The follow-up surveys will take 
approximately 20-25 minutes to complete.  
In order to have a better understanding of your fall and injuries, we will obtain your 
permission to access to the information from your hospital record for this visit. The 
information will be limited to your presenting problem and nurse assessment, date 
and time of presentation, triage category, diagnosis code in ED and/or hospital 
ward (if any), and discharge status, and DOB (for linking your hospital record with 
your survey). No other information will be collected. This information will be added 
to your questionnaire information without disclosing your name. 
To recognise your contribution, should you choose to participate, you may elect to 
enter a draw to win an iPad mini (16GB) on completion of the initial survey, 
short survey, and the 3-month follow-up survey to thank you for your time and 
participation in the research.  
 
 Estimated Time Tasks 
Phase 1 30-35 mins • Screening process by medical/nursing staff to 
determine your eligibility 
• Initial survey with the researcher/telephone 
interview/self-complete survey (20-25 mins) 
• Consent for accessing hospital records and 
following survey, telephone interviews 
Phase 2 Less than 5 mins • Short survey 
• Return to the researcher in reply-paid 
envelope 
Phase 3 20-25 mins • 3-months follow-up telephone interview 
 
Phase 4 Same as Phase 3 • 18-months follow-up telephone interview 





It is expected that this project will not directly benefit you. However, this 
research will improve the understanding of falls requiring emergency 
treatment in middle-aged adults. It may assist to identify fall prevention 
strategies for middle-aged adults by providing an insight about their injury 
characteristics, risk factors, attitudes, and behaviours towards falls 
prevention. By participating you may learn more about fall-related injury and 
ways to prevent future occurrence of falls. On completion of the study a 
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summary of the findings is available on request. Please note, no individually 
identifiable results will be reported to participants. 
 
This research is expected to benefit other people in the future, as it will provide 
new information about fall prevention initiatives for middle-aged adults so that they 
are equipped with skills and strategies necessary to prevent falls when they enter 
their later years. 
 
RISKS 
There are no risks beyond normal day-to-day living associated with your 
participation in this project. 
Some individuals may find it inconvenient to participate in the surveys at the ED 
(or in hospital ward) due to the experience of pain and injuries. In the event that 
you are unable to complete the surveys at the ED, you will be given options to 
complete the surveys either via telephone interview, or self-complete the survey 
and return it to the research group in a reply-paid envelope after you are 
discharged from ED/hospital. You also have the right to decide not to participate.  
Some participants may feel uncomfortable when revealing their fall and health 
related issues. If you do experience discomfort at any time, you have the right to 
stop participating the survey. If you do agree to participate, you can withdraw from 
the study at any time without comment or penalty.  
If you withdraw from the study, we will not be able to retrieve your information that 
has already been collected in your previous surveys. We will remove your 
identifying information (e.g. name, DOB, contact number) from our database and 
thus, the information will become de-identified.  
CONFIDENTIALITY  
All comments and responses will be treated confidentially.  The names of individual 
persons are only required for contacting individuals for short survey, follow-up 
surveys and for entering a draw.  
To ensure confidentiality we will assign you a reference number. All identifying 
information (your name, address etc.) will be kept separately from your interview 
responses, and no study or published documents of this project will identify you 
personally. All data collected from you will be stored securely as per QUT’s 
Management of research data policy. 
Only Emily Li will have access to identifying information for contacting participants 
for follow-up telephone interviews and linking the hospital records with participants’ 
survey. Prof Michele Clark, Dr Kirsten McKenzie, and Dr Kristiann Heesch will have 
access to the de-identified data obtained during the project. 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your 
agreement to participate. For those who are unable to sign a written consent form 
(i.e. researcher not available during your ED visit), we would like you to provide a 
verbal consent via telephone to confirm your agreement to participate. 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
Please contact the research team members named above to have any questions 
answered or if you require further information about the project. 
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CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
Please contact the Queensland Health Office of Health and Medical Research 
Reviewing HREC Administrator, Vanessa Druett on 07 3234 0654 or email 
regu@health.qld.gov.au if you have any concerns or complaints about the 
ethical conduct of the project.  
Thank you for helping with this research project.  Please keep this 





CONSENT FORM FOR QUT RESEARCH 
PROJECT 
 
Falls requiring emergency treatment for middle-aged adults: 
Injuries, characteristics, risk factors, attitudes and behaviours 
Ethics Approval Number HREC/12/QHC/80 
RESEARCH TEAM  
Emily Li – PhD 
Student 
Prof Michele Clark 
– Principal 
supervisor 
Dr Kirsten Vallmuur – 
Associate supervisor 
Dr Kristiann Heesch 
– Associate 
supervisor 









STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
• have read and understood the information document regarding this 
project 
• have had any questions answered to your satisfaction 
• understand that if you have any additional questions you can contact the 
research team 
• understand that you are free to withdraw at any time without comment or 
penalty 
• understand that you can contact the Queensland Health Office of 
Health and Medical Research Reviewing HREC on 07 3234 0654 
or email regu@health.qld.gov.au if you have concerns about 
the ethical conduct of the project 
• agree to participate in the project 
• Consent to the hospital to provide the following information from your 
medical record to the research project about the current visit: 
 Triage category   Date & Time of arrival   Diagnosis code (ICD) 
 Discharge status 
 Presenting problem  nurse assessment DOB 
Please tick the type of consent (only one):  written consent    verbal consent 
 




Date   
Home phone 
number 
 Mobile number 
Mailing address  
Email address   
Days and 
times suitable 
to phone you 
 Monday 
 4-5pm     
Tuesday 
 5-6pm     
Wednesday 
6-7pm         
Thursday 
 7-8pm      
Friday                                                    




Appendix 24 Boxplot – number of risk factors by triage groups - Cat 2-3 (n=165) 






Appendix 25 Boxplot – number of risk factors by discharge status - Admitted to 






Appendix 26 Queensland public hospitals map – areas covered by the QISU 
data for Study 1 (highlighted) 
 
Adapted from Queensland Health website: 
https://www.health.qld.gov.au/maps/images/hhs_facilities.pdf 
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